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Romombor the trade\marks “tt” 


and “TUBE-TURN” are applfable only 
to products of TUBE TURNK, INC. 


Engineered to save maintenance manhours 


Scrappy says, 

“Aid defense— more 
scrap today... more 
steel tomorrow.” 


& 


Write Dept. H-10 for 
free booklet giving 
Dimensional Data on 
types, sizes and mate- 
rials of TUBE-TURN Weld- 
ing Fittings and Flanges 


5 peo TUBE-TURN WELDING FLBOW is engineered for shape, size, 
dimension, and wall thickness ... to provide you with perma- 
nent, leakproof piping. It is forged by the only process that pro- 
duces a wall as uniform in thickness and true in circularity as the 
original seamless pipe .. . guaranteeing accurate fit-up and fall 
strength throughout. 


More than ever, any piping installation you make should be 
maintenance-free, and have extra long life... that’s why it pays 
to specify TUBE-TURN Welding Fittings and Flanges. For good serv- 
ice call on your nearby TUBE TURNS’ Distributor .. . you'll find one 
in every principal city. 


Be sure you see the double “tt” 


TUBE TURNS, ING. '222::2:° 
a @ KENTUCKY 


DISTRICT OFFICES: New York - Philadelphia - Pittsburgh - Chicago - Houston - Tulsa - San Francisco - Los Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 
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help you reduce costs ! 


Since 1889, Swenson Engineers Have Been Leaders in 
the Design of Process Equipment for the Chemical Industries 


When you call on Swenson, you start with an im- 
portant extra advantage! That’s because the Swenson 
engineer has all of the many years of Swenson ex- 
perience at his command ... and the knowledge of 
how it can be used to serve you better, whether your 
problem is evaporation, filtration, spray drying or 
crystallization. 

Swenson representatives are engineers equipped to 
help you not only in the iu.al approach to the 


| SWENGL 


A DIVISION OF 
WHITING 


CORPORATION 


Proved. Enginooning for the Process Industries 
SINCE 1889 


problem but in all its phases . . . analysis, layout, 
pilot plant operation, design and recommendation 
of equipment. It’s the kind of help which has enabled 
leading chemical firms to achieve improved efficiency 
in processing... and most important, to reduce costs 
and make bigger profits! 


SWENSON EVAPORATOR COMPANY 


15669 Lathrop Avenue 
a J 


xo 


Harvey, Illinois 


EVAPORATORS SPRAY DRYERS CRYSTALLIZERS 


ay ll 
ory 


FILTERS 








prosiem: Cancer Diagnosis 
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prosiem: 10 breathe clean air 
in a foul room 


ANSWERS Is it cancer or not? While the patient lies on the operating table, 
pathologists can look at a microscopic slice of human cell tissue and 
find out. First, the tissue is frozen by carbon dioxide gas, then 
is sliced by a microtome to an incredible thinness of 12 microns 
(.00048 inch). Once the finest microtomes came from Europe. 
American Optical has long since equaled and passed their precision. 
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ANSWER: Trapping dusts as small as 24 millionths of an 
inch in diameter is now possible by American Op- 
tical’s revolutionary new respirator filter. This 
chemically treated filter has 40 times the efficiency 
of similar untreated filters, does work of filters 8 
times as large, yet is no harder to breathe through. 


ANSWER: Books and records, too valuable to lose, are now 
copied on tiny film, saving time, shelf space, money. Ameri- 
can Optical’s microfilm “reader” enlarges to natural size and 
clearly projects the microfilm, These flat, undistorted, pro- 
jected images may be read comfortably for hours. Write 
us about your development problems. Address Ameri- 
can Optical Company, 60 Vision Park, Southbridge, Mass. 
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DOUBLE-FLOW TOWERS 
AQUATOWERS 
DOUBLE-FLOW AQUATOWERS 
ORICOOLERS 

NATURAL DRAFT TOWERS 
CONVENTIONAL TOWERS 
SPRAY NOZZLES 
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for LARGEST COOLING CAPACITY 
with LIMITED TOWER AREA 


Enyincors. who knw, choose 
IMARLEY Twin-Flow 


Twin-Flow cooling towers concen- 
trate maximum cooling ability in 
every square foot of plant area... 
make fullest utilization of the many 
exclusive advantages of Marley cross- 
flow cooling. That’s why they deliver 
largest quantities of cold water at eco- 
nomical cost per gallon. 

High, louvered sides provide even 
air flow throughout all parts of the 
patented Marley filling that breaks up 
the water most completely and at 
closest intervals. This long, thorough 
air-water contact means performance 
—the ability to cool more water to 

lower temperatures, 


Twin-Flow design includes Marley 
open distribution for at-a-glance in- 
spection, simplified maintenance and 
safety for operators. All mechanical 
equipment is Marley designed and 
manufactured exclusively for cooling 
tower service and is field-proved in 
thousands of installations. Marley 
structural strength that means long 
service life is a fundamental of Twin- 
Flow engineering. 

Marley Application Engineers in 
fifty cities will gladly show how Twin- 
Flow cooling towers can bring added 


economy to your plant. 


The Marley Company, Inc. 
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FOR THESE QUESTIONS 


. How to really improve operations 
2. How to definitely cut maintenance 
3. How to effectively prevent spoilage 
4. How to insure a higher product quality 


THIS ANSWER 


din 


REGUEING VALVE 


1. Maximum capacity when needed most 


2. Accurate pressure contro! under 
toughest working conditions 


3. Trouble-free service. 
4. Smooth operation. 
5. Tight closure. 

6. Speedier production results. 

7. Eliminetion of foilures. 

8. Cost-saving operation. 

9. No spoilage. 

10. Practically zero in maintenance. 





TURBULENCE 
LIKE THIS 


Eliminated 


WRITE FOR YOU GET THIS 


BULLETIN Streamlined 


962 
CASH STANDARD PATTERN 


CONTROLS... A. W. CASH COMPANY 
VALVES DECATUR, ILLINOIS 























BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send for them 


Bulletin 950—feotures the CASH 
STANDARD Type D Single Seot Pres- 
sure Reducing and Regulating Valves 
for use with most fluids. Shows 
simple inner working parts that save 
in maintenance. Diagram explains 
how valve works. Blueprint shows 
simplicity of installation 


Bulletin 956—features the CASH 
STANDARD Type 4030 Back Pressure 
Valve — designed to automatically 
maintain a constant pressure in the 
evaporator corresponding to a con- 
stant temperature desired. Shows an 
Ammonia and Freon Gas Capacity 
Chart bosed on ABSOLUTE pressures 


Bulletin 966—feotures the CASH 
STANDARD Self-Contained, Pilot 
Operated Type 10 Pressure Reducing 
and Regulating Valve for use with 
woter or oir; with any gas or oil that 
is non-corrosive; and with refrigerat 
ing flvids such aos Ammonia and 
Freon. Many interesting porticulors 
explained such as: how volve works, 
tight seating, large copacity, no 
waste, no water hammer or chatter. 
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Whatever You Want To Filter 


If your material is similar in characteristics to any of these, it can be filtered 


Aluminum Hydrate 
Ammonium Alum 
Ammonium Chloride 
Ammonium Nitrate 
Ammonium Sulphate 
Aniline Sludge 
Barium Carbonate 
Barium Chloride 
Barium Sulphate 
Beryllium Sulphate 
Black Ash 


rax 
Calcium Carbonate 
Carnallite 
Chromium Oxide 
Coal, bituminous & 

anthracite 
Copper Sulphate 
Copperas 


successfully and economically by a Bird Filter. 


Cryolite 


Di-Sodium Phosphate 


Ethyl Cellulose 
Fish Meal 


Flotation Concentrates 


Flotation Tails 
Foundry Sands 
Gland Extracts 
Glaubers Salt 
Glutamic Acid 
Hexachlorethane 
Hexamine 

Iron Ore 

Iron Oxide 
Langbeinite 
Lead Arsenate 
Lead Chromate 
Lime 

Lime Mud 


Lithopone 
Manganese Ore 
Nickel Salts 


Packing House Waste 


Phenol 
Phosphate 


(High Grade Residue) 


Potassium Carbonate 
Potassium Chloride 
Potassium Hydroxide 
Potassium Nitrate 
Potassium Sulphate 
Potato Starc 

Sodium Bichromate 
Sodium Carbonate 
Sodium Chloride 
Sodium Fluoride 
Sodium Hydroxide 
Sodium Nitrate 


Sodium Stannate 

Sodium Sulphate 

Sodium Sulphite 

Sodium Thiosulphate 

Solvent Extractions 

Starches 

Sulfur 

Synthetic Resins 
allow 

Tartaric Acid 

Tin Ore 

Titanium Dioxide 

Tri-Sodium Phosphate 

Tungsten Salts 

Ultramarine Pigment 

ite Lead 


Zinc Sulphide 





The Filtration Facts First 


\ 


The Bird Research and Development Center has and give you performance facts and figures in ad- 
the staff and the facilities to make pilot scale tests vance of your equipment investment. 


Bird builds all these types of solids — liquids one that assures the best combination of filtering, 
separating equipment — will recommend only the washing, capacity and economy. 


The BIRD The BIRD The BIRD The BIRD-Young The BIRD 

Continuous Screen Suspended Continuous Centrifugal 

Solid Bow! Centrifugal Filter Centrifugal Vacuum Filter Classifier 
Centrifugal Filter 
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B ErTED HEAT DISTRI e UTIO 7 @@@ maximum outlet temperature can only be 


More than 1000 are in operation throughout 
the world in the petroleum, chemical and 
allied industries ... for all processes and 
for any duty, pressure, temperature and 
efficiency ... and all Petro-Chem Iso-Flow 
Furnaces are pre-eminently satisfactory. 


obtained with uniform heat distribution and 
it's the uniform heat distribution 
characteristic, inherent in the design of 
Petro-Chem Iso-Flow Furnaces that permits 
optimum operating efficiency of gas 
cracking units... maximum production 

of catalytic cracking feed stocks . . . 
maximum yields of overhead products 

in vacuum operation. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLIMITED | 5 1.2°8 


CRP BS 257 OFF _ ee ee ie 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y. 


Representatives: Bethlehem Supply, Tulsa and Houston - 


Flagg, Brackett & Durgin, Boston - D. D. Foster 


Pittsburgh - Faville-Levally, Chicago - Lester Oberholtz, California - Gordon D. Hardin, Louisville, Kentucky 
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For top belt-conveyor efficiency, 
top plant men rely on LINK-BELT 


LINK-BELT engineering 
experience plus quality 
components combine to 
cut handling costs 


Yes, in plants everywhere, Link-Belt 
is first choice in belt conveyors. 
Whether your job is large or small, 
Link-Belt can apply unequalled en- 
gineering experience to meet the 
conditions of your particular system. 

Link-Belt builds a complete line 
of quality components. Our con- 
veyor engineers can choose from all 
types and sizes of idlers, trippers 
and terminal machinery to match 
your exact requirements. 

Link-Belt can also supply all re- 
lated equipment — other types of 
conveyors, feeders, elevators, car 
dumpers and shakers. And Link-Belt 
will build your supporting structures 
and enclosures . . . install the job 
completely if desired. 

Link-Belt will gladly work with 
your engineers or consultants. Get 
in touch with your nearest Link-Belt 
office. 








LINK -BELT COMPANY: Chicago 9, Indianap- L-B collecting belt conveyor re- + 
ceives wet phosphate rock from 


olis 6, Philadelphia 40, Atlanta, Houston 1, 

Mioneapolis ioe Francisco 24, Los An- 13 belt feeder-conveyors under BELT CONVEYOR EQUIPMENT 
geles 33, Seattle 4, Toronto 8, Springs (South storage bins. Eleven of feeder-con- 
Africa), Sydney (Australia). Offices in Princi- veyors are reversible 

pal Cities. 12,747-D 











LINK-BELT Pre-Selected Terminals—the right equipment for every requirement 


Terminal with single pulley drive Terminal with screw take-up Terminal with snubbed pulley drive Terminal with counterweighted take-up 
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Cooling air circulates around out- 
side of kiln’s discharge end, and 
on underside of nose castings, as 
shown. Rotary kilns now in oper- 
ation can be modernized with in- 
stallation of air-cooled end. 





ays Yor liselt in 23 Years 


».. IN REFRACTORY SAVINGS ALONE! 


Get more facts from 
the A-C representative 
a5 OF 


Allis-Chalmers, Mil- 
waukee 1, Wisconsin. 


BIG REFRACTORY SAVINGS .. . Discharge end of kiln shell stays cool, 
round and rigid. Refractory brick at discharge end lasts longer because air- 
cooled discharge end eliminates warpage or end distortion. 

BIG MAINTENANCE SAVINGS . . . Fewer shut-downs to replace end brick. 
Less loss of valuable production time. Savings in brick, labor and downtime 
will pay for air-cooled end several times over during life of kiln. 

BIG FUEL SAVINGS . . . Air-cooled discharge end makes possible a positive 
air seal between firing hood and kiln. Temperature inside kiln is not decreased 
by infiltration of cold air. Result — fuel savings! _— 


ALLIS-CHALMERS 


Pulverator is an Allis-Chalmers trademark. 





Sales Offices in 
Principal Cities in 
the U.S. A. Distributors 
Throughout the World. 


Pulverator 


12 





Vibrating Screens Jaw Crushers Gyratory Crushers Grinding Mills Kilns, Coolers, Oryers 
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RESEARCH KEEPS 








B. F. GOODRICH 
GROMMET V BELT 





OR 5? ps 


ete 





Where B.F. Goodrich grommet belts 
outlasted others 3 to 1 


B. F. Goodrich grommet V belts cut costs 20 to 50% 


RDINARY belts, previously used on 
O this drive, couldn’t stand the 
heavy load, couldn't take the strain of 
24-hour-a-day service. There were fre- 
quent shutdowns for repairs. Belts were 
averaging only 3 months’ life. Then 
B. F.Goodrich grommet V belts were 
installed. When the picture was taken, 
the grommet belts had already out- 
lasted ordinary belts 3 to 1, mainte- 
nance costs had been cut nearly 100%, 
and the belts still looked good for a 
lot more service. Here’s why: 

No cord ends—A grommet 1s 
endless, made by winding heavy cord 
on itself to form an endless loop. It 
has no overlapping ends. Because most 
of the failures in ordinary V belts occur 
in the region where cords overlap, the 
endless cord section in a grommet V 
belt eliminates such failures. 
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Concentrated cord strength — All 
of the cord material in a B. F. Goodrich 
grommet belt is concentrated in twin 
grommets, positioned close to the driv- 
ing faces of the pulley. There are no 
layers of cords to rub against one 
another and generate heat; cord and 
adhesion failures are reduced. And 
grommet V belts stretch less — only 13 
as much, on an average, as ordinary 
V belts. 

Better grip, less slip — Grommet 
V belts have more rubber in relation 
to belt size. Without any stiff overlap, 
they're more flexible, grip pulleys bet- 
ter. Size for size, grommet belts give 
Vy more gripping power, pull heavier 
loads with a higher safety factor. Be- 
cause there is less slip, there is also less 
surface wear. 

They cost no more —Grommet V 


belts cut costs because they last longer, 
increase production because machines 
keep running with fewer interruptions, 
reduce maintenance costs because they 
need less attention, yet they cost not 
one cent more. Available in C, D, 
and E sections. But remember, only 
B. F. Goodrich makes the grommet V 
belt (U. S. Patent No. 2,233,294), so 
to get all these savings, call in your 
local BFG distributor the next time 
you need V belts, or write The 
B.F. Goodrich Company, Industrial & 
General Products Div., Akron, Ohio. 
(Available in Canada) 


gnoml pellh 


B.E Goodrich 


FIRST IN RUBBER 











THAT GRO UNIT HEATERS 
BEEN UP 16 HEARS 
ANO 17 STULL DOESNT 
WELD REPAIRS / 









































That's the statement of a large eastern chemical plant. 
Their letter to us continues: “We have found that cast 
iron construction stands up very well against the cor- 
rosive fumes of HCQ, CQ., etc... . the unit heaters 
that have copper tubes give trouble due to corrosion 
in a few years . . . we consider GRID Unit Heaters 
satisfactory and would certainly recommend them 
for installation where corrosive acid fumes exist’. 
Such service record occurs because GRID is com- 
= different from other unit heaters — here’s 
ow: 






































GRID is an all cast unit with finned heating sections 
and headers tested to withstand steam pres- 
sures up to 250+ P.S.I. 





GRID construction uses no brazed, soldered, rolled 
or welded connections between condenser 
and headers. A specially designed threaded 
nipple assures a precision, leakproof fit. 





GRID construction has all similar metals in contact 
with steam thus preventing electrolytic cor- 
rosion which eventually occurs in copper type 
unit heaters where steam passes from iron 
pipes into copper cores. (Write for booklet 
CORROSION IN UNIT HEATERS). 


GRID construction resists corrosion from corrosive 
acid fumes that exist in chemical plants. 


GRID design incorporating low outlet temperatures, 
proper fan sizes and motor speeds, assures 
delivery of warm comfortable air in ample 
volume to the working level. No stratification 
of warm air at the ceiling to waste your fuel 
dollars. 


GRID BLAST COILS ARE These are the reasons why users of GRID Unit Heaters 
IDEAL FOR MANY USES get 16 years and more of trouble-free service. There 
THROUGHOUT CHEMI- are units cheaper than GRID, but there are none 
CAL PROCESSING IN- better. 

DUSTRIES — WRITE FOR _ You start saving money the day you install GRID Unit 
CATALOG BC-1049. Heaters. 


REPRESENTATIVES IN PRINCIPAL CITIES 


D. J. MURRAY MANUFACTURING CO. 


MANUFACTURERS SINCE 1883 
WAUSAU, WISCONSIN 
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Tunnel to China 


“Dig deep enough and you'll reach China.” 
g § ; 
Youngsters learn best through their own experience. 
} rats we , 
A good way, but costly. 
The experience of others can be as valuable. And 
more economical of time, materials and motions. 
Certainly this is true of packaging. Do you use or 
contemplate using Multiwall bags? You will find it 


worthwhile to draw upon the combined experience of 
Union's Multiwall packaging specialists. They have 
worked successfully with Multiwall users in hundreds 


of industries. Chances are they can help you. 


More so every day... 


IT'S UNION FOR MULTIWALLS 


UNION BAG & PAPER CORPORATION @®© NEW YORK: WOOLWORTH BUILDING @© CHICAGO: DAILY NEWS BUILDING 





What does it cost 
to stop ? 


In many continuous processes so much depends on the unfailing 
operation of centrifugal compressors that the cost of a breakdown could 
be greater than the original cost of the compressor. That’s why dependability 
in a compressor is your first concern. 

Here are some things you should know before you buy any centrifugal 
compressor. 

Who makes it? If it’s a Carrier, it’s made by people who've been 
making centrifugal compressors for thirty years now, people who've made 
some 2500 multi-stage centrifugals — more than anyone else. 

How do they make it? If it’s a Carrier, it’s made by experienced 
craftsmen in the world’s largest single plant devoted to the production of 
centrifugal compressors. 

What’s their application background? If it’s a Carrier, it’s made by 
the people who've handled more different gases than any other compressor 
manufacturer .. . the people who pioneered the use of centrifugals in many 
industrial processes. 

In short, if it’s a Carrier, it'll deliver the dependability you must have 
in a centrifugal compressor. 

Our new catalog, “Centrifugal Compressors for Industry.” will help 
you. Ask for it at the Carrier office nearest you, or write Carrier Corporation, 
Syracuse, New York. 


CENTRIFUGAL COMPRESSORS 
REFRIGERATING EQUIPMENT 


Many of the men who built the first Carrier Centrifugal This leak test is one of many tough tests and inspec 
Compressor thirty years ago still build them. tions each Carrier Centrifugal Compressor must pass. 


October 1952—CueEMiIcaL ENGINEERING 





5 YEARS SERVICE 


Without a Shutdown! 


HAIN drive used formerly on this heavy-duty mill drive was 
> a constant source of trouble, with link-pin breakages 
causing frequent shutdowns—plus extreme noise and dirt con- 

dition—on this drive. 
The G.T. M.—Goodyear Technical Man—installed Steel 
Cable V-Belt Drive in January 1947. This drive 
hasn’t been touched for any reason since, except 
one belt take-up after about a year. 


GOODYEAR INDUSTRIAL RUBBER PRODUCTS 


7 
@-Specified 
STEEL CABLE V- BELT DRIVE 

replacing chain drive 


FN 5» 
VY PULLEY 


14.5*Dia 
ORive PuL 
600 Rpny EY 


LOOK FOR YOUR GOODYEAR INDUSTRIAL RUBBER PRODUCTS 
DISTRIBUTOR in the yellow pages of your Telephone Direc- 
tory under “Rubber Products” or “Rubber Goods.” He 
handles Hose, Flat Belts, }- Belts, Molded Goods, Packing, 
Tank Lining, Rubber-Covered Rolls, built to the world’s 
highest standard of quality. 


THE GREATEST NAME IN RUBBER 
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From time card to travel ticket 


Every angle completely covered . . . but one! When fire 
strikes during the night your skilled labor may go in the 
morning. The fully experienced Joes, Bills and Toms 
can’t stand the financial strain of waiting . . . their 
time cards can become travel tickets to new jobs, 
while you’re struggling to replace the ravages of fire. 


The threat of losing your skilled labor due to an unexpected 
fire tragedy can be fully eliminated. With C-O-TWO Smoke 
or Heat Fire Detecting Systems plus C-O-TWO High 
Pressure or Low Pressure Carbon Dioxide Type Fire Ex- 
tinguishing Systems your plant can have fast, positive, 
round-the-clock fire watchman service simultaneously at 
each fire hazard point. 

At locations where a deep-seated, smoldering internal 
fire as well as a fast burning external fire might occur, the 
smoke detector of a C-O-TWO Smoke Fire Detecting Sys- 


MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers 
Ory Chemical Type Fire Extinguishers 
Built-in High Pressure and Low Pressure Carbon Dioxide 
Type Fire Extinguishing Systems 
Built-in Smoke and Heat Fire Detecting Systems 





tem, based on an exclusive operating principle, automati- 
cally detects the first trace of smoke, smoldering or fire. 

For locations where excessive heat or combustion might 
cause a flash fire, the heat detectors of a C-O-TWO Heat 
Fire Detecting System automatically sound a warning at 
the first flash of fire. 

Then clean, dry, non-conducting, non-damaging carbon 
dioxide is instantly released from either a C-O-TWO High 
Pressure or Low Pressure Carbon Dioxide Type Fire Ex- 
tinguishing System into the threatened area. The fire is out 
in seconds with little if any interruption to operations and 
the carbon dioxide disappears without a trace ... one of the 
safest fire extinguishing agents known... harmless to equip- 
ment, materials and finishes. 


WHEN BUSINESS STOPS. . . INCOME STOPS! 
Don’t take chances with your investment. Secure the bene- 
fits of highly efficient fire protection engineering today . . . 
our extensive experience over the years is at your disposal 
without obligation. Get the facts now! 


C-O-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 + NEW JERSEY 


C-O-TWO FIRE EQUIPMENT OF CANADA, LTD. * TORONTO 8 * ONTARIO 


Sales and Service in the Principal Cities of United States and Canada 


AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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Blaw-Knox 
Teamwork 


... backed by 
smart thinking 
| produces 
Points 

...and Profits \ 
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PROCESS MECHANICAL VESSELS 
ENGINEER ENGINEER ENGINEER 


Chemical Plants Division has a record for getting 

things done quickly and smoothly ... for starting 

from scratch with no more than the client's data, and 
terminating the contract with a complete operating plant. 
Chemical and Processing plants of every type and 

t size are within the scope of Blaw-Knox experience 
and abilities. A large organization of engineers, 
designers, technicians and their assistants forms 

a team ready to undertake with competence any 

job you may have in mind. Glad to discuss your 


tentative plans at your convenience. 








iM J 





PURCHASING 
ENGINEER 


PLANNING & 
SCHEDULING 
ENGINEER 


STRUCTURAL - PIPING ELECTRICAL 
— ENGINEER ENGINEER ENGINEER 


BLAW-KNOX superior 


Chemical Plants Division 


930 DUQUESNE WAY, PITTSBURGH 22, PA. * TULSA | * NEW YORK 17+ CHICAGO 1 * 
PHILADELPHIA 3 * BIRMINGHAM 3 * WASHINGTON 5, D.C. * SAN FRANCISCO 5 














pioneers and leaders in ionXchange 


ILLCO-WAY “firsts” include manufacture of the first 
commercial two-bed De-ionizer . . . the first commer- 
cial mixed-bed De-ionizer . .. development and build- 
ing of the first successful installation for beet-juice 
purification by ionXchange ... and more recently the 
development of a similar process for the purification 
of crude glycerol. These and numerous other appli- 
cations of ILLCO-WAY ionXchange technology are 


currently available for your products or processes. 


DE-ALKALIZING 
So 
FTENING 


For complete data: see Sweet's File, Engineering; or Chemical Engineering Catalog 








ionized Water 


in a “package” 


One of the new ILLCO-WAY 
“package” De-ionizers 
(Mixed-Bed type) 


A complete line of standard 
(package-type) De-ionizers—for 
production of solids-free De-ionized 
water used for solution make-up, 
rinsing, sealing rinse after anodizing 
(flow rates from 100 to 1000 gph.). 


Units are compact, shipped completely 
assembled and base-mounted for 
ease of installation and operation, 
requiring only connection to raw 
water, drain and treated water outlets. 


Three types: Mixed-Bed and stand- 
ard two-bed, with or without silica 
removal. Ideal production units; 
convenient for laboratory and pilot- 
plant research. 


Send for your free copy.. 


of Bulletin 853, containing general unit 
specifications, com- 
plete description of 
equipment and 
performance data. 
Please write on 
company letterhead. 
Address: Illinois 
WoaterTreatmentCo., 

844-10 Cedar St., Rockford, Illinois. 








NaI AIa eT iT Cea Meet Your Production 
Needs with 





“OSTS | 


Reineveld Centrifuges, ranging in drum size from 
36" to 79 drum diameter, can lower your plant 


investment costs in any of three ways: 
USE OUR TESTING AND 


LABORATORY FACILITIES [1] When your operation requires a multiple- 
machine installation, the use of one large- 


HEYL & PATTERSON is equipped with labo- ' size Reineveld Centrifuge can meet your 
ratory facilities and testing machines to production requirements at a far less cost 


examine your product. If you have a problem than several smaller machines. 
concerning centrifugals we will test your 


material and, on the basis of the results, 

recommend to you an economical and guar- [2] A Reineveld Centrifuge, in any frame size, 

anteed application. This information will be will provide greater production at lower 

given without obligation and will be held cost than any other machine of the same 

in confidence. size because of its higher available cen- 
trifugal force. 


[3] Reineveld’s smallest machine, the 36” 
Centrifuge, often costs less than other 
smaller centrifuges and, at the same time, 
gives far greater production potential. 


Write today for full information on Reineveld Centrifugals. Ask for Booklet 8-RC-2. 


ayle Palloaoon 


“S$ PRC € eae 


REINEVELD 
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Twenty years pulling 





Part of the line of Elliott turbine-driven 
single-stage blowers serving continous 
filters at the Carlsbad plant. 


Another view of the blower line. 
Discharge nozzles point down. 
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nine-laden air/ 


ELLIOTT Centrifuga/ BLOWERS 


pe Coe began serving the U. S. Potash Company of Carlsbad, New Mexico, 
in 1932, when the first of the present eleven Elliott turbine-driven 
blowers was installed. 

Consider the type of service — round-the-clock operation, 363 
days per year, handling air that is saturated with brine resulting 
from the hot solution leaching process used in separating potas- 
sium chloride from the sodium chloride and other impurities with 
which it is found. After crystallization of the potassium chloride 
in the solution, it is filtered, during which the Elliott blowers 
located at the suction end of the filters draw heated air through 
the filter drums. The possible corrosive action of the brine-laden 
air is minimized by impellers of special alloy. 


> ~ It is significant that twenty years of this rigorous service, with 
eneral wiew of the U. S. Potash only occasional outage for maintenance, has no terrors for Elliott 
Company plont at Carlsbad, N. M. blowers. The original unit is still going strong. 


Elliott engineers will be glad to discuss 
your blower needs. 


The line of eleven blowers used in potas- 
sium chloride separation. Each blower is 
rated 12,640 inlet cfm, with an inlet pres- 
sure of about 23.0 in. Hg, absolute, dis- 
charging to atmosphere (barometer 26.5 
in. Hg) and is driven at 3670 rpm by an 
Elliott steam turbine developing 160 hp. 





_ 
Plants at JEANNETTE, PA. « RIDGWAY, PA. 


Centrifugal Blower Dept. AMPERE,N J. ¢ SPRINGFIELD, O. eo NEWARK, WN. J. 
Jeannette, Pa. DISTRICT OFFICES IN PRINCIPAL CITIES 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Copper ALLOY BULLETIN 








dgopyet” 





MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








Figure 1. Barbadoes Island Station of Philadelphia Electric & Power Company. 


Barbadoes Island Power Output 
Increased 275% 


Generating enough power to supply 
the electrical needs of more than 500,- 
000 families, the recently expanded 
Barbadoes Station of the Philadelphia 
Electric & Power Company is an out- 
standing example of a modern, efficient 
power plant. 

Located on historic Barbadoes Island 
in the Schuylkill River between Nor- 
ristown and Bridgeport, Pennsylvania, 
the station originally had a capacity of 
48,000 KW. In 1949, two new turbo- 
generators were placed in service, each 
with an effective rating of 66,000 KW. 
The present capacity of the four oper- 
ating units is 180,000 KW, which is 
used to supply the northwestern por- 
tion of Philadelphia Electric’s territory. 


Unit Arrangement for 
Reliable Performance 
For the operation of the installa- 
tions, a modified unit arrangement was 
adopted for simplicity and reliability. 
The turbo-generators, feedwater sys- 
tems, main steam systems, draft and 
dust collector systems are kept sepa- 
rate, thus preventing any possible diffi- 
culty in one unit from affecting the 
operation of the other. The principal 
diversions from the unit arrangement 
are circulating water tunnels, cooling 
water system, stack and an auxiliary 
steam system. 


24 


Efficient Use of Bleed Steam 

The heat balance diagram for one 
of the two identical units is shown in 
Figure 2. The economical use of bleed 
steam for producing feedwater tem- 
peratures suitable for the boiler design 
is apparent in this diagram. 


Both main condensers are radial 
flow, two-pass, non-divided water-box 
type with 37,500 square feet of effec- 
tive surface. Each condenses 375,000 
pounds of steam per hour at 1 inch Hg. 
absolute pressure when supplied with 
40,000 gpm cooling water at 50° F. 


There are a total of 7,450 Admiralty 
tubes in the condenser. These tubes 
are 18BWG, 7 inch in diameter, with 
a wall thickness of .049 inches. The 
expected life of the tubes is from 15 
to 20 years, based on the previous per- 
formance of other tubes of the same 
alloy with Schuylkill River water. 








water vapor at 70° F. The drain coolers 
are horizontal, two-pass units, each 
designed to heat 555,000 pounds of 
concentrate an hour. 


All five feedwater heaters, in each 
system, are of the vertical, channel end 
up, four-pass, straight condensing type, 
designed to handle the same amount 
of concentrate per hour as the drain 
cooler. The operating water pressure 
through the tubes is 600 psig, although 
they are capable of handling 725 psig. 
The table in Figure 3 shows the num- 
ber, dimensions and alloy of the tubes 
used in each of the heaters. 





BARBAOCOCES STATION 
HEAT BALANCE 
gnoss mw 69900 gooer ? 
ait 4 shat 850%C S242) 
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Figure 2. Heat balance diagram of one of the two 
identical units recently installed at 
arbadoes Station. 


Bridgeport Corrosion Laboratory 

Changing operating conditions, new 
designs in equipment, and improve- 
ments in efficiency of power production 
call for alloys with special properties. 
Bridgeport’s Corrosion Laboratory will 
be glad to work with designers, build- 
ers, and operators of power plants to 
help select the copper-base alloys 
which will give the most dependable 
service. Contact the nearest Bridge- 
port branch office for your condenser 


and heat exchanger tube requirements. 
8759) 





The air ejector for 
each unit is equipped 
with two banks of two- 
stage ejectors mounted 
on an inter and after 
condenser. They are 
designed for use with 
400 psig motive steam 


ITEM 
Drain Cooler 
#1 Heater 
#2 Heater 


#3 Heater 








NO. OF 
TUBES 


SIZE 


(dia.) GAGE LENGTH ALLOY 


460 4 16 216° Admiralty 


16 180 Admiralty 
16 162 Admiralty 
156 Admiralty 
174’ Admiralty 


199° 0-30 Cupro- 


Nickel 








to remove 8 cfm of 
| free air and associated 
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Figure 3. Sizes and alloys of condenser tubing used in drain 


coolers and feedwater heaters. 
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Over 6 million 
Cooper-Bessemer 
Compressor 
Horsepower 
NOW IN USE! 


FOR PFIZER ANTIBIOTICS ... the ‘“healthiest’’ of compressors 


T Chas. Pfizer & Co., Inc., Vigo plant in Terre Haute, anti- 

biotic processing is a continuous operation, requiring 

lots of air. And since air failure would be disastrous, it was 

essential to have the most reliable compressor obtainable. The 

Cooper-Bessemer unit shown above was installed over a year 

ago; has been in virtually constant 24-hour-a-day operation 
ever since. 


There’s all kinds of proof that you can’t top a Cooper-Bessemer 
compressor for reliability. What's more, its modern, compact 
design, with vibration-free opposed action, means smoothest 
operation, simplified maintenance, and substantial savings in 
space and foundation requirements. 

Send for the latest bulletin, shown here, or check with the near- 
est Cooper-Bessemer office on the money-saving unit just right 
for your needs. 


SEND FOR YOUR cory 


Covers Cooper- 
Bessemer Type M 
compressors, 2f9 
to 1000 hp. Other 
bulletins covering 
still larger size 
units are also 
yours for the 
asking. 





Cooper-Bessemer 





Houston, 
Shreveport 


San Francisco 
Seattle Tulso 
Cooper-Bessemer of 

New Orleans, Lo. 


New York Woshington, D. C. Bradford, Pa 
Dallas, Greggton, Pampa and Odessa, Texas 

St. Louis Chicago Coracos, Venezuela 
Canada, lLtd., Halifax, Nova Scotia Gloucester, Mass. 


los Angeles 
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Spun-end hydraulic accumulators, 14 
in. OD by 4 ft. 6 in. long, built for 
use with plastics molding, and die- 
casting machines. 


Now serving a broad variety of applications in the processing 
industries are several hundred B&W Accumulators for 


working pressures from 500 to as high as 6,000 psi and 


capacities up to 10,000 gallons. Installations include the three 
general types described below. Recent additions to B&W’s 


fabricating facilities may permit extension of these pressures 
to considerably higher values. Every B&W Accumulator is 
designed and fabricated for utmost dependability and 


service life. 


THREE GENERAL TYPES 
SMALL ACCUMULATORS in capacities of 5 to 120 gallons for 


working pressures of 500 to 5,000 psi. 

MEDIUM ACCUMULATORS of solid plate construction, in capaci- 
ties of 120 to 10,000 gallons; working pressures up to 
3,000 psi. 

LARGE ACCUMULATORS of B&W banded construction, in ca- 


pacities from 200 to 9,000 gallons for 2,000 psi and over. 
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“~— Variety of small accumulators for 
2,000 psi requirements on military 
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SROYVED 


([ MECHANICAL RECTIFIER 


TYPICAL HEAVY-DUTY D-C APPLICATIONS 


CHLORINE MANUFACTURE 


METAL REFINING 


ALL THESE 
OUTSTANDING ADVANTAGES 


HIGH EFFICIENCY 

HIGH AVAILABILITY 

EASY OPERATION 

SMALL SPACE REQUIREMENT 
LOW BUILDING INVESTMENT 
LOW INSTALLATION COST 
RUGGED TRANSFORMERS 
EFFICIENT COMMUTATION 


SIMPLE VOLTAGE CONTROL 


CAPACITY RANGE 


Standard ratings for unit instal- 
lations: 3000, 4000, 5000, 6000, 
7000, 8000, 9000, and 10,000 
amperes. 

Additional capacity obtained by 
paralleling units of suitable 
ratings. 


Output voltage: any voltage from 
50 to 400 volts d-c. 


Common primary voltages: 
2300, 4160, and 13,800 volts— 
3-phase, 60 cycle, a-c. 














96%—and higher—from a-c line to d-c bus 


Take the most efficient method for con- 
verting a-c to d-c—by mechanical switch- 
ing. Then design equipment to get the 
highest efficiency obtainable with 
this method. The result is almost 
ideal rectification. 


That’s precisely what I-T-E engineers 
have done to bring you the most advanced, 
efficient, dependable means for convert- 
ing a-c to d-c in the world today—the 
I-T-E Mechanical Rectifier. 


SOLID SILVER CONTACTS 


—held closed by powerful spring, give highest conduc- 
tivity between a-c and d-c networks. 6 pairs of con- 
tacts make up basic contact system—one positive and 
one negative for each phase of 3-phasea-c supply. 


The record of 33 outstanding installa- 
tions to date—120,000 amperes of con- 
nected load—speaks for itself ! 


Here’s why... . 


Here are the two fundamental reasons 
why these I-T-E Mechanical Rectifier 
users are getting 96 kw (and more) of 
direct current for every 100 kw of alter- 
nating current they buy: 


SPARKLESS LOW-LOSS COMMUTATION 


A Permeron* saturable-core reactor—between a-c 
supply and contact mechanism—provides a brief 


period during which current in a contact is zero! Time 
sufficient for sparkless contact opening is gained. 


*]-T-E’s special saturable core material. Typical 
Permeron magnetization curve is shown above. 


From a-c line to d-c bus, equipment is designed 
to hold all losses to a minimum. The I-T-E 
Mechanical Rectifier serves with 96% effi- 
ciency and higher—in the voltage range 


GET THE COMPLETE STORY — 


between 50 v. and 400 v.—on continuous 
heavy-current processes. As a resu't, you can 
count on big savings—get more d-c from the 
power you buy. ‘ 


Bulletin 5106—covers simple theory, space requirements, and standard arrangements. 

Bulletin 5204—gives detai!s of I-T-E’s special magnetic core material, “Permeron.” 

Bulletin 5205—deals with engineering aspects of 1-T-E Mechanical Rectifier efficiency. 
Send for your copies, without obligation, today! 


‘MECHANICAL RECTIFIERS 











Specify Nordstrom Valves .. . 


EXAMPLES . ae Vegetable Oils, Caustic iis 





COKE OVEN GAS By-products plant in west 
has 12-inch geor Operated Nordstrom valves on main 
line os safety shut-offs. Wide size range of Nordstroms 
makes standardization simple, 


CARBON DIOXIDE Cleveland paint maker installs Nordstroms on 


retort lines alternately handling carbon dioxide and vacuum. The six-inch Nordstrom 
ot rear rotates with the tail pipe shoft. 


TALLOW- In this west coast plant of 
big soop manufacturer, four-inch three- 
way Nordstrom multiport valves control 
tallow lines to settling tanks, 








VEGETABLE OILS—crude oils from such nuts 
and seeds as sesome, copra, peonuts and soya beans 


ore refined in California plant using Nordstrom valves 
on filter lines, 











Keep Everything Under Control 


Carbon Dioxide, Tallow, Lye, Coke Oven Gas 


There are Nordstrom valves for hundreds of chemical applications. For instance: 


@ Three-way and four-way Nordstrom valves— 
in addition to the conventional straightway 
designs—are ideal for batching and blending 
lines. 


@ Special metals such as Type 316 Stainless 
steel, Nickel, Monel, Type No. 2 Ni-Resist, 
Nordco Bronze, Hastelloy B and Mercoloy are 
available to match the characteristics of nearly 


every normal chemical line fluid. 


—_—— 


TYPICAL APPLICATIONS OF NORDSTROM 
VALVES IN THE PROCESS INDUSTRIES 


Beverage Plants 
Cement Plants 

Chemical Plants 
Explosive Manufaciuring 
Food Plants 

Gas Plants 

Gasoline Plants 

ice and Refrigeration 
Paint and Lacquer Mills 
Paper and Pulp Mills 
Petroleum Refineries 
Pharmaceutical Plants 
Power and Steam Plants 


Rubber Mills 

Sewage Plants 
Smelters and Mines 
Soap Factories 

Steel Mills 

Sugar Refineries 
Synthetic Ammonia Plants 
Synthetic Fibre Plants 
Synthetic Plastic Plants 
Synthetic Rubber Plants 
Tanneries 

Textile and Dye Plants 
Water Works 


ai 


CA USTIC SODA —4n Long Island plant, Nordstroms 

regulate caustic soda and caustic potash in manufacture of 
sanitary chemicals and deodorizers. Wrench shows open or 
closed position of Nordstrom valves at a glance. 


@ A whole series of valve lubricants has been 
specially compounded for chemical service. 


Chances are, whatever your process control 
problem, there’s an easy-opening, positive- 
closing Nordstrom lubricant-sealed valve to 
solve it. 


The new Nordstrom Corrosion-Resistant 
Valve Bulletin No. V-217 will make it 
easy for you to fit the right valve to 
each service. Rockwell Manufacturing 
Company, 400 North Lexington Avenue, 
Pittsburgh 8, Pennsylvania, 





Write Today for Free Process Industries Bulletin, V-217 


Rockwell : Built 
Another GC; Product Nordstrom Valves 


I KEEP 


LYE—Storage transfer lines handling lye are regulated through 
intricate flow pattern by Nordstrom multiport valves. Batching and 
blending processes are simplified with multiports. 








CHECK e Advantages 


cece So 


Two Record 
(Continuous) 


|] Air Control 


Electric Control 


Single Record 


the Dynamaster Family 


of continuous-balance electronic instruments 


Strip chart or circular chart recorders... recorders with slow or fast 
pen speeds and chart speeds . . . single or multiple recorders . . . auto- 
matic controllers . . . all in the same case with identical components ex- 
cept the chart-drive mechanisms. 

This variety-with-standardization assures you of easier installation, 
better looking control panels, simpler maintenance. The service man 


who knows one Dynamaster, knows them all. 


BRISTOL 


YO 4 ) 
. : J f-,f/ | J 
FE CLOLLAL AAO GC YUL MI OLA y or 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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Electric Control 


Air Control 


— _— : = , a | COMPANIES LIKE THESE 


are using 
Dynamasters 


North American Cyanamid Limited 
Jones & Laughlin Steel Corporation 
Ravbestos-Maniattan, Inc 


Manhattan Rubber Division 


a 
Everyone who sees these Dynamasters Consolidated Edison Co, of New York, Inc, 
Friez Instrument Division, 


is impressed with clean simplicity of sedis Aelsuiaaiina 
internal design.” Scovill Manufacturing Company 


Pratt & Whitney Division, 
Niles-Bement-Pond Co. 


U * 
Ou @ m ressed +0 International Harvester Company 
0 Westinghouse Electric Corporation 
The Johns Hopkins University 
WITH FEATURES LIKE THESE: 
United Aircraft Corporation 


Models to measure any variable convertible into The Sponge Rubber Products Company 


d-c voltage, d-c current, resistance, capacitance Commercial Solvents Corporation 


C . P Armstrong Cork Company 
oinaneng electronic circu United States Steel Company 
ante Se ee % Collins Radio Company 


Baldwin-Lima-Hamilton Corp. 


All types of electric and 


air-operated controllers offered Ruge- de Forrest Company 


Littl ss National Bureau of Standards 
ae oF ne eenente Bausch & Lomb Optical Company 
All models use the same easy-to-replace components Koppers Company, Inc. 

. . P Bell Aircraft Corporation 
Electronic unit uses vacuum tubes available s ; 

at di a te The B. F. Goodrich Company 
any radio su 

Y a Boeing Airplane Company 
Full-scale pen travel of 7; 3 or % seconds Industrial Nucleonics Corp. 
Chart speeds from % in. per hour to 7200 in. per hour. E. 1. du Pont de Nemours & Co., Ine. 


Automatic Temperature Control Co., Inc, 


Multiple recorders up to 16 points Swindell-Dressler Corporation 


Practically immune to vibration, shock, Woods Hole Oceanographic Institution 


or external stray currents Jarrell-Ash Company 


National Research Corporation 


YOU'LL WANT TO Ger full details by using 
the coupon to order Catalog No. P1245. 


RS Her SS SST CA EOD A SS ER A RI GER SS RTS <7 RD A ARO UNL) a oy 
THE BRISTOL COMPANY 


109 Bristol Road 
Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 


NAME 
COMPANY 
ADDRESS 


CIrTy 


Se ee a OD Oa OD OE a ee ee oD a ewe a 
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The effectiveness and versatility of ALCO 
heat exchangers is a matter of record— 
that’s why ALCO enjoys leadership in pro- 
duction in the heat exchanger field. 

Custom engineered to your specifications, 


in chemical installations My rn eeentns 


feet in diameter; in weight, from 100 to 


. 300,000 pounds; in pressure, from high 
it’s vacuum to 3000 psi; in temperature, from 
minus 300 F to 1150 F. They are built 


to TEMA standards and to ASME or API- 


for greater efficiency JR sou 


ALCO heat exchangers are fabricated of 
in F eat rd nsfer carbon steel, nonferrous alloys, stainless 
steel, stainless clad, nickel-clad, or lead- 
lined materials. ALCO is one of the very few 
manufacturers qualified by experience to 
manufacture equipment suitable for opera- 
tion at extreme sub-zero temperatures. 


For details,contact your nearest ALCOSales 





Engineer at Beaumont, Chicago, Dunkirk 








Houston, Los Angeles, New York or Tulsa. 




















A AE ROP T AI ME ALCO PRODUCTS DIVISION 
n this chemical plant, twenty-five ALCO heat AMERICAN LOCOMOTIVE ‘COMPANY 


exchangers meet every type of heat transfer a 
problem from ¢ooling amines to redistillation. Dunkirk, N. Y. 


October 1952—Cuemicat ENGINEERING 





DU PONT quality 


is protected 
Ya 


ee re Oe 


Afar ar 


—in drums equipped with al = 


Tri-Sure 


Closures 


fn 


a 


ERONE 


Ant Rust PN e142. 


Miruons of automotive cooling systems are 
safe from costly freeze-ups—because they are 
protected by Du Pont’s famous anti-freeze, 
“*Zerone’’. 


And “‘Zerone” quality is safe from contamina- 
tion—safe from leakage and tampering in 
transit— because Du Pont uses drums equipped 
with Tri-Sure* Closures. 


When a product must meet exacting require- 
ments, the need for exacting safeguards is all 
the greater. And to experienced shippers this 
means the Tri-Sure Flange, Plug and Seal. 

Take the risk out of your drum shipments, by 
taking the precaution that always pays: when 
you order drums, specify ‘‘Tri-Sure Closures’. 


*The ‘‘Tri-Sure”’ Trademark is a mark of reliability backed by 30 years 
serving industry. It tells your customers that genuine Tri-Sure Flanges (inserted 
with genuine Tri-Sure dies), Plugs and Seals have been used. 
AMERICAN FLANGE & MANUFACTURING CO. INC. 
Reg US Par OF 
; 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
Tri-Sure Products Limited, St. Catharines, Ontario, Canada 


CLOSURES 








only through Engineering... | 
.-.can efficiency be achieved 


DRUM HANDLING SYSTEM 


FULLY AUTOMATIC 


Drum in Discharas 
Position 


TOTALLY ENCLOSED 


Automaric Ave 
Orerateo Doors’ ; 
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Call upon G-W Materials -Handling Engi- 
neers to survey your present methods; you 
are under no obligation. It might well prove 
to be a step toward higher profits through 


lower opercting an int costs. 





4e 
a” 
y ‘ 

Oy Think of morerio”® 


Faced with an ever-increasing bottle- 
neck in drum handling, a large 
eastern manufacturer placed his 
problem in the hands of Gifford- 
Wood’s Materials-Handling Engi- 
neers. The result was the fully 
automatic system shown in the draw- 
ing. This dust-tight, fully enclosed 
installation now handles drums at the 
rate of 30 to 40 drums per hour. 

The cover of the full drum is re- 
moved at a point on the feed con- 
veyor. The full drum is then elevated 
and inverted, pouring the contents 


over a vibrating grate into the receiv- 
ing hopper. Carried on a transfer 
conveyor to the automatic washer, 
the drum is cleaned, then lowered to 
the discharge conveyor. 

This is just one of many examples 
of how G-W materials handling 
know-how achieved efficiency 
through engineering — efficiency in 
this case reflected in automatic han- 
dling at a greatly increased rate, with 
elimination of waste and maximum 
safety — all at greatly reduced cost. 


nondlits Think o¢ G/EFORD-Wo00d Co. 


Since 1814 * Hudson, New York 


MEW YORK 17, N.Y. 
420 LEXINGTON AVE. 


ST. LOUIS 1, MO. 
RAILWAY EXCHANGE BLDG. 


CHICAGO 6, ILL. 
565 W. WASHINGTON ST. 
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PIPE FITTINGS | == 


metallurgically 
sound for 


maximum service 


Sound metallurgy... the result 
of unsurpassed facilities and 
advanced laboratory controls... 
provides the maximum of de- 
pendability in Ladish Controlled 
Quality fittings. Every phase of 
metal quality ... composition, 
structure and physical properties 
...is continuously safeguarded— 


and certified proof of metallurgi- 





cal integrity is available to users 


of Ladish fittings. 





THE COMPLETE ( omlrollid Yeali/Ly FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


CUDAHY, WISCONSIN 
MILWAUKEE SUBURB 
District Offices: New York @ Buffalo © Pittsburgh ©@ Philadelphia @ Cleveland @ Chicago @ St. Poul 


St. Lovis @ Atlonta @ Houston @ Tulsa @ Los Angeles @ Havana ® Toronto @ Mexico City 





PASS ON 


Make this a memorandum — and Pass On to 
others — if your processes require mass handling 
of dry, pulverized materials. 


Check the materials which you handle and 
Pass On this information to the Fuller Company. 


With twenty-six years of experience in this 
specific field, the Fuller Company can help engi- 
neer your handling methods into less costly, more 
efficient, more dependable operation. 


THE FULLER-KINYON SYSTEM FOR DRY PULVERIZED 
MATERIALS CONVEYING HAS SEVERAL DISTINCT 
BENEFITS: 


1. Mechanical movement limited to few 
parts. 


Little to get out of order. 

No explosion or occupational hazards. 
Pipelines carry material vertically, hori- 
zontally, around corners — between mul- 
tiple operations. 


5. Fuller-Kinyon Pumps maintain full capa- 
city over long travel distances, at low cost. 


6. Portable units perform several operations. 


Pass on the word to Fuller for specialized 
engineering assistance on any problem involving 
mass handling of dry, pulverized materials. Fuller’s 
twenty-six years of such experience is yours to 
command. Send along a memorandum to Fuller 
now. 


Quick, dust-free handling of pulverized coal, using Fuller- 
Kinyon System. 


DRY MATERIAL CONVEYING SYSTEMS AND COOLERS - 
COMPRESSORS AND VACUUM PUMPS - 
FEEDERS AND ASSOCIATED EQUIPMENT 


Fuller 


FULLER COMPANY, Catasauqua, Pa. 
120 So. LaSalle St.—Chicago 3 
420 Chancery Bldg.—San Francisco 4 
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Recording new and old variations on the uses of its products 


is a fundamental part of Niagara’s service to industry. 


NIALK® Caustic Potash 


\ Because of their high degree of purity, NIALK Caustic 
Potash and NIALK Carbonate of Potash are used effec- 
tively in extremely sensitive photographic baths where 
all chemical performance must meet the highest stand- 
} ards of quality and uniformity. 





Due to forward-looking research and precise production 
methods, NIALK products rank with the best in the 
field of electrochemicals. 


? NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, New York 


! 
* NIALK. LIQUID CHLORINE NIALK CAUSTIC POTASH 


NI 


ALK CARBONATE OF POTASH NIALK PARADICHLOROBENZENE 


NIALK CAUSTIC SODA NIALK TRICHLORethylene 


(TETRACHLORO PHTHALIC ANHYDRIDE 
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Recording Potentiometer by WESTON 
The question probably occurs to you, as it has to many other : jy 
instrument users who have examined the new WESTON Re- 
cording Potentiometer, “Why haven’t such improvements 
been offered before?” 

Take range changing, just as‘an example. You make the 
change, simply by inserting the desired range standard, as 
illustrated above. Not even a soldered connection to break. 
No change in the universal slide-wire necessary. And reference 
junction compensation is changed in like manner, when 
changing type of sensing element. 

And there are many more features, electrical and mechani- 
cal, that remove the complexities from instrument operations 
and maintenance. They'seygil found in this new WESTON 
Recorder. Ask us to’seaff yOW all the facts ... WESTON Elec- 
trical Instrument Corporation, 617 Frelinghuysen Avenue, 
Newark 5, New Jersey . . . manufacturers of Weston and Tag 
Instruments. 
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\ Tips on Better Pumping 





PROPER INSTALLATION 
“MUST” FOR BEST RESULTS 


Locate pump as close as possible to water supply to keep suction line short and direct. Give your 
pump the best chance for peak performance. 





, . . ae . . ** . . 
Keep friction losses at a minimum by keeping fittings to a minimum and suction pipe larger than 
the suction opening of the pump. 


Avoid air locking in suction line. Be sure suction line has no “humps” or “hollows” where air pock- 
ets might form. 


Maintain shaft alignment. Pump foundation should be sturdy enough to avoid sagging, which causes 
misalignment. When installing pump, check alignment with feeler gauge between impeller and clear- 
ance ring to be sure clearance is the same at all points. Poor alignment 
results in excessive coupling and bearing wear, and lowered efficiency. 


Be Sure The Pump Is Right, Too Specify |.” 


Since the installation can be no better than the pump, it is important to pick one x) 
of known quality. “Buffalo” Pumps are giving satisfaction in every industry, 
handling every type of liquid from clear water to paper stocks. They are known 
for their high efficiency, their simple maintenance, their long life on the job. 
Specify “Buffalo” and be sure of the results you want. Below is one of many 


types of dependable “Buffalo” Pumps. 


“Buffalo’’ Diagon 

ally = Pa- 

per Stock Pump 

mm with non-clogging 

enclosed impeller.. 

Many of these 

pumps are handling stocks above 

6% consistency satisfactorily. Both 

F bearing cover and upper pump cas- 

; ing are —_ removed for inspection and servic- 

ing. Available rubber-lined for corrosive or abrasive 

liquids. WRITE US ABOUT YOUR PROBLEM, RE- 
QUESTING BULLETIN 982-H. 


@* 
BUFFAL PS, INC. 


501 BROADWAY BUFFALO, N. Y. 
Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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IMPROVED G-E METAL-CLAD SWITCHGEAR shown being in 
stalled above, has many new features that provide for increased 
safety and protection against power shut-downs. Units in the fore- 


ground are removable 13.8-kv G-E magne-blast circuit breakers. 
ready to be moved into all-steel switchgear compartments. 
Switchgear unit was supplied fully assembled, ready to connect. 


How General Electric Switchgear Helped 
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OUTDOOR SUBSTATION, built entirely from standard units, in- LOAD-CENTER UNIT SUBSTATION, one of 18 installed in plant, 


cluding transformer, oil circuit breakers and complete steel struc- supplies low voltage power close to machines—eliminates voltage 
ture. Standard units saved months in planning and installation. drop encountered with long, low-voltage feeder systems. 





SHADOW-PROOF INSTRUMENTS with new, easier to read, long 
scales, are typical of many advances featured in improved G-I 
Metal-clad Switchgear. Instruments enable constant check to 
be kept on many circuits feeding power throughout plant. 





REMOVABLE MAGNE-BLAST CIRCUIT BREAKER, offers maxi- 
mum accessibility for testing and inspeection—may be easily .re- 
placed with a spare if necessary. Adequate interrupting capacity 
gives full protection against electrical failures. 


Speed Major Production Change-over 


Standard equipment helps solve difficult conversion problem 


—gets defense plant in production 3 months ahead of schedule 


When one of the nation’s biggest manufacturers 
planned to convert a 53 acre light duty assembly plant 
into the country’s largest tank arsenal, electric power 
requirements posed a major problem. To handle the 
tremendous demands of such a heavy industrial opera- 
tion, a completely new power distribution system was 
needed. It had to be dependable, with maximum pro- 
tection against power shut-downs. And it had to be 
installed fast, to meet an almost “impossible” pro- 
duction schedule. 


Based on recommendations of General Electric 
engineers, this plant got one of the finest and most 
dependable power distribution systems ever installed 
in an American factory. What’s more, they got it in 
record time. 


All power used throughout the plant flows through 
standard G-E Metal-clad switchgear. Supplied factory- 
assembled, ready for installation, it saved months of 
time-consuming on-the-job engineering and assembly. 
Having the entire power distribution job handled as 
a co-ordinated project by G-E engineers was an essen- 
tial part of the excellent planning that resulted in 
starting production three months ahead of schedule. 

For examples of the equipment used, see the pictures 
at left and above. For information on how similar 
equipment can help your modernization or expansion 
plans, send for Bulletin GEA-5600, “Electric Power 
for Industry’s Third and Biggest Expansion’’—or call 
your local G-E Apparatus Sales Office. General Electric 
Company, Schenectady 5, New York. 854-47 


GENERAL @@ ELECTRIC 








There’s a new kind of top on this Hud- 
son Hornet, and it will still be on the job 
after years of use. It’s the remarkable 
new top of 100°; Du Pont “Orlon” acryl- 
ic fiber. It is more resistant to the weak- 
ening effects of the sun’s rays than any 
fabric top ever used before. In resisting 
sunlight, it overcomes the chief cause of 
convertible-top failure. 

This top holds its shape, won’t shrink 
or draw after exposure to the elements 
. . . keeps its lustrous good looks for a 
long, long time. It is easy to clean with a 
solution of mild soap or detergent. It will 
‘not balloon excessively at high speeds. 
And even after repeated raising and low- 


he most sugnupecant advance 


tn convertibles since the push -Lutton Lop 
bail 


of Du Pont ORLON* 
keep their good looks 
for years! 


~~. 


ering, it retains its neat appearance. 

Because of these advantages—and 
especially because of the advantages of 
sun and weather resistance —the Hudson 
Motor Car Company is making tops of 
“Orlon” available on every convertible it 
manufactures. Hudson is the first auto- 
mobile manufacturer to bring to its cus- 
tomers the many long-lasting advantages 
of convertible tops of “‘Orlon’”’ that make 
their convertibles more salable in such a 
striking way. The “Orlon’”’ topping is a 
product of the Landers Corporation, 
Toledo, Ohio. 

Drivers who have tested tops made 
of “Orlon” report that the tops are 


*“ORLON” is Du Pont’s trade-mark for its acrylic fiber. 


Many fine manufacturers make fabrics of “‘Orlon’’—the acrylic fiber 
which is made and supplied to them by Du Pont. Look for its extra 
ilues in more and more products for home and industry 


I3O% AanIVver3a7/7Y 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





| Now available on all Hudson convertibles 


breaking all past performance records for 
durability. And experiments under the 
strong Florida sun have proved that the 
tops will take years of continual expo- 
sure without appreciable damage. 





HOW DU PONT ““ORLON” 
HELPS INDUSTRY 


Hudson is just one manufacturer 
that is benefiting from the unique 
combination of properties found in 
“Orlon.”’ The properties include un- 
precedented acid resistance, too, and 
good abrasion and stretch resist- 
ance. The fiber has high strength, 
wet or dry, and retains its press in 
clothing fabrics. Perhaps you can 
make a better product or improve a 
production process with ‘“Orlon.” 
Write E. I. du Pont de Nemours & 
Co. (Inc.), Textile Fibers Depart- 
ment, Room N-2504C, Wilmington 
98, Delaware 
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COMPLETE LINES OF LUBRICATED PLUG VALVES 
Because of the wide range of services to which 
Lubricated Plug Valves can be adapted, they 
may be classed as ‘‘all-purpose’’ valves. 
Walworth manufactures complete lines of Lu- 
bricated Plug Valves in a variety of types and 
materials for working pressures up to 5,000 psi 
and for vacuum services. Sizes range from 1% 
to 30 inches. Write for descriptive literature. 
Walworth also manufactures complete lines 
of gate, globe, angle, and check valves made of 
steel, bronze, iron, and special alloys. 
Walworth valves, pipe fittings, and pipe 
wrenches total approximately 50,000 items and 
are sold through distributors all over the world. 


Walworth engineers will be glad to help you 
with your problems. Call your local Walworth 
distributor, nearest Walworth sales office, or 
write to our General Offices, 60 East 42nd 
Street, New York 17, New York. 











allt 


Illustrated in section is a Walworth No. 1700F Regular Gland Type, Wrench 
Operated, Steeliron, Lubricated Plug Valve. This particular line of valves 
has a working pressure rating of 200 psi at 150F or 125 psi at 450F. Sizes 
range from ‘2 to 8 inches. Other Walworth Lubricated Plug Valves include 
Single Gland and Ball Bearing types. They are available for a variety of 
working pressures. 

For best results use Walworth Lubricants and Walworth High Pressure 
Lubricant Guns. 


DISTRIBUTORS IN PRINCIPAL 








WEW BJ Here are chemical 


CHEMICAL PUMPS 


SNAP-ON GLAND COVER 
of hard molded synthetic rubber 
guards against acid spray. 


OPEN IMPELLER G&) weavy-puty 

for ens repel and has gs of pci GREASE LUBRICATION 

a wecrent / Tigi coumssow, 
| 


lubrica' 
cae ring. BJ Mechani- 
Seal available. 


: - a LE 


shop. 
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Pill 


ee) 
J a tlc = 
RADIAL BEARING gyre SLEEVE 
IMPELLER CY) tensile 
keyed to shaft DOUBLE PROTECTION aluminum bronze. 
. es secure FOR + wanes wh 
y two heavy . synthetic rubber 
jam nuts. deflector and stain- age 
less steel labyrinth. 


CATCH BASIN 


integral part of 
pump case. 





@ Quick and easy dismantling for inspection and repair 
without disturbing piping or driver. 

@ All parts interchangeable except pump case and im- 

U ller. Four different pump sizes can be used on o 
peller. pump sed on one 
You've asked for them... basic stuffingbox and bearing bracket assembly. 
H @ Corrosion-resistant catch basin—integral part of pump 
now BJ introduces these case—guards bearing bracket and base plate from 
e . corrosive leakage. 
special construction features! @ Adjusting sleeve permits compensation for impeller 
wear—allows easy adjustment without dismantling. 

@ Grease lubrication gives bearings greater protection 
against acid fumes. Deflector and labyrinth provide 
double protection against liquid entrance. 

@ Cored passages through impeller web keep stuffingbox 
under suction pressure. 
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pumps engineered to your demands... 


You—the chemical pump user—dictated the design of these new 

BJ Chemical Pumps. Before Byron Jackson engineered these new 

BJ] models, chemical pump users were asked what features were wanted most. 
Now these improved features are yours in the new BJ Chemical Pumps. 

Four pump sizes are available (1”, 14”, 2” and 3”) with 

capacities to 450 gpm and heads to 100 feet. 


BJ Mechanical Seal also available for 


protection against leakage. BJ's Type me: 
“A” Mechanical Seal is designed especially “cae ® ot { 
for the particular demands of chemical 

pumping. It replaces the packing and pro- 

vides positive protection against leakage to 

the bearings or contamination of the pumped 

liquid. All major parts of this BJ-designed 

seal are effectively isolated from contact with 

pumped liquid. Available as special construc- 

tion, the BJ Mechanical Seal will save you 

maintenance time and money by eliminating 

frequent repacking. 





YOU BENEFIT FROM MAXIMUM 
INTERCHANGEABILITY OF PARTS! 





All parts except pump case and impeller are 
completely interchangeable. Four different 
size BJ Chemical Pumps fit one basic assem- 
bly! This means that only a few spare parts 
are needed to service a wide range of pumps. 





BJ makes a complete line of centrifugal 


FOR MORE INFORMATION Pumps 60 aaewer your other pumping needs. 


on these new pumps, write i 
84 Chemical Pump Dep. 5. Byron Jackson Co. 


~ Since 
P. 0. Bex 2017 Terminal Annex, Les Angeles 54, Calif. 


OFFICES IN PRINCIPAL CITIES 
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Reducers are high 


ding rolls, 
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or gear drive: 


ded up or downs 














By any 
Yardstick... 


FAIRBANKS-MORSE 


MEASURES UP TO 
YOUR NEEDS 








How do you measure large centrifugal 
pumps for your pumping needs? 


By Dependability ? 
Fairbanks-Morse scores top ratings here. 
Rugged design and construction... 
careful testing ... years of successful 
application make Fairbanks-Morse Cen- 
trifugal Pumps a preferred choice for 
dependability. 







By Ease of Servicing 

and Maintenance ? 
Fairbanks-Morse Pumps are noted for 
their minimum maintenance require- 
ments. And, when servicing is needed, 
Fairbanks-Morse accessibility makes it 
fast and easy. For example, the entire 
rotating impeller element can be re- 
moved without disturbing driver, suction 
or discharge piping. 


By Performance ? 

Here, again, Fairbanks-Morse Pumps 
lead the field. They develop the highest 
possible efficiency over a wide range 
of performance. It's common practice 
for a Fairbanks-Morse Pump to exceed 


™ its efficiency guarantees. 


— 


For dependable pumping performance, check 
Fairbanks-Morse Double Suction Single Stage 
Centrifugal Pumps. Capacities to 50,000 GPM 
.-. heads to 300 feet. For information, see 
your Fairbanks-Morse Branch Pump Engineer 
or write Fairbanks, Morse & Co., 600 S. Michi- 
gan Ave., Chicago 5, Ill. 


FAIRBANKS-MORSE. 


a name worth remembering when you want the best 





PUMPS «+ DIESEL LOCOMOTIVES + ELECTRICAL MACHINERY. + SCALES » HOME 
WATER SERVICE EQUIPMENT + RAIL CARS » FARM MACHINERY *« MAGNETOS 





HOW MUCH DO FILTER 


Have you ever thoroughly investigated both the direct and indirect cost of 
filter cloths in your plant? If not, the chances are you will be surprised to find 
that annual cloth replacement and maintenance cost alone runs from $1.00 to 
$4.00 per square foot of press area per year, depending on the utilization of 
your press, the product and the type of fabric you use. 

Other costs associated with use of cloths, such as the labor for scraping, 
handling, washing: breaking and redressing the press; and purchasing time 
expended in obtaining the cloth you need when you need it will probably be 
even greater, even if not as easily pinned down. 

Here then are three immediate reasons why you should consider switch- 


ing to modern high-speed Niagara pressure leaf filters: 


1. Niagara filters require no filter 
cloths. Accurate case histories in our files 
show that some plants amortize their 
Niagara filters in a few years on this 


saving alone. 


2. Niagara filters require less labor. 
When you eliminate filter cloths, you 


3. Niagara filters work harder for 
you. Reduced downtime means more pro- 
duction time and therefore higher produc- 
tion at your filter station. The filter works 
for you more hours per day—gives you 
many more gallons throughput with less 
installed filter area. 


eliminate the back-breaking and _ costly e 
Jabor that goes with them. With Niagaras . . ma 

By switching to Niagaras, many 
you get a quick, easy, clean operation that - 5 5 ’ 
takes only a few minutes for one man press users have realized over-all 


between cycles. savings that amortize the cost of the 


THIS NIAGARA FILTER, in large petrochemical plant, 
removes iron sulfide particles from solutizer solution. 


IN EUROPE— NIAGARA FILTERS EUROPE, 36 Leidsegracht, Amsterdam-C, Hollan 


new filters in months. 

Entirely aside from savings, here 
are nine sound reasons for installing 
Niagara Filters: 


1. Higher flow rates on an equal area 
basis. Niagaras normally give flow rates 
2 to 5 times those of conventional cloth- 
covered filter presses. This is because the 
rigid metal screens do not “give” under 
pressure—cannot obstruct flow channels in 
the drainage member as does sagging 
fabric cloth. 


2. Sparkling filtrate clarity. Positive 
removal of solids to practically any degree 
of clarity you desire. In sanitary applica- 
tions, 0-0 bacteria count can usually be 


secured in one filtration. 


3. No leakage. Fully enclosed, pressure- 
tight construction eliminates drippage and 
fumes. Ideal for handling flammable, ex- 
plosive, toxic, volatile, or highly obnoxious 


liquors. 


4. Excellent cake-washing charac- 
teristics. Nearly true displacement wash- 
ing is obtainable. Wash liquid is a minimum. 


5. One-man operation and cleaning. 
Single or multiple units can be operated 
and cleaned easily by one man. The entire 


leaf battery is accessible for easy cleaning. 


6. Corrosion resistance. The pressure 
leaf filter can more cheaply and readily be 
constructed of stainless steel, nickel, monel 
and other corrosion-resistant materials, 


7. Jacketed construction. Niagaras can 
readily be supplied with steam jackets or 
special insulation. 


8. Wide capacity range. Sizes range 
from 20 to 950 square feet of filter area, 
with average capacity of 10 to 425 G.P.M. 
in one compact unit. (Even larger areas 
are available in the new horizontal filter 


shown at right on the opposite page.) 


9. Lower maintenance cost. There 
are no moving parts during filtration. 
Simple construction, with fewer parts to 
wear out, means low-cost upkeep. 


HORIZONTAL 
for non-aqueous 
liquids; high 

cake re- 


ad 
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CLOTHS COST YOU? 


NEW NIAGARA STYLE H* FILTER 
Low cleaning time ...no cloth cost 


This new Niagara filter answers the 
need for a filter which can quickly 
discharge large quantities of semi- 
dry cakes. A variation of the stand- 
ard Niagara design, it still retains all 
the basic advantages of Niagara 
vertical pressure leaf filters. 

A retractable carriage permits all 
leaves to be withdrawn at once for 
rapid cleaning. One man can easily 
discharge as much as 150 cu. ft. of 
semi-dry cake in a matter of minutes 
merely by rapping the leaves. 

A new p> sa design, the Q/O* 


(quick-opening) cover, permits faster, 
easier opening and closing than ever 
before in a filter of this size. 

The Style H filter, available in 
sizes up to 1500 sq. ft., is ideal for 
filtration where high percentages of 
solids must be removed or where 
solids must be recovered. [t is also 
recommended for standard liquid 
clarification where low headroom or 
other special reasons make its hori- 
zontal construction preferable to a 
vertical filter. 

*Trade Mark Patent Applied For. 


HOW THE NIAGARA FILTER WORKS 


The leaves, which are the heart of the 
filter, consist of double-faced screen 
assemblies bounded by a_ tubular 
drainage frame leading to an outlet 
nozzle. 

The unfiltered liquid usually with 
filteraid in suspension is pumped into 
the closed pressure filter tank in 
which the leaves are placed, and is 
forced through the fine-mesh screens, 
on which the filter cake is formed by 
the solids in the liquid. 

Only the clear liquid reaches the 
inside of the leaves, flowing through 
the coarse center drainage wire to the 
tubular frames, and out through the 


leaf nozzles to the manifold. 

When the batch has been com- 
pletely filtered, or when the cake has 
nearly filled the space between the 
leaves, the filter is emptied and the 
filter cake is sluiced from the leaves 
with a hose or with automatic high- 
pressure sprays. Sluicing is done 
without removing any parts from the 
filter. (Cake removal for the Style H 
filter is somewhat different, as 
described above.) 

As a rule, the filter is ready to go 
to work again in 15 minutes to one 
hour, depending on its size. 





1. Nationwide field service. 
Niagara representatives in 24 cities 
know filtration and can give you 
facts. 


2. Modern filtration labora- 
tory determines your requirements 
accurately by test-filtering samples 
of your materials. 


3. Pilot filter rental planenables 
you to “preview” Niagara per- 
formance in your plant, at low cost. 


4. Custom engineering. A sin- 
gle filter or a complete system, de- 
signed for your needs and built 
in materials of your choice. 

5. Installation and start-up 
are supervised by Niagara factory 
engineers, always on call. 





THESE 5 SERVICES HELP MAKE HIGH-SPEED, 
LOW-COST FILTRATION A REALITY IN YOUR PLANT: 


PILOT FILTER duplicates operation 
of large production models. 
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pe a figures prove the economic soundness 
of replacing cloth-covered presses with Niagara 
filters. For details, write us today. Or mail the 


coupon for descriptive literature. 


NIAGARA FILTER CORP., 3087 Main St., Buffalo 14, N.Y. 


Please send: (] General literature; [] Data on 
horizontal filters; (] Data on pilot filter rental 


Company__ 
Address__ 


Ss che 


- Lone - 


State 
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Mass P roduction 


techniques were employed years 
ago, according to this old picture 
of Mexican grinding mills. But, the 
mules were soon by-passed in favor 
of more efficient forms of power. 





Whenever new methods of production are found, a whole 
new set of problems is created by the demand for more 
advanced equipment. Developing machinery that is up to 
date in design and operating efficiency is the forte of 
Traylor engineers. Leading processors know that experi- 
ence is the best guide for solving new problems of pro 
duction. Traylor has experience . . . half a century of it. 


TRAYLOR ENGINEERING & MANUFACTURING CO. 
Traylor Grinding Mills produce 491 MILL ST ALLENTOWN, PA 
a uniform, high-quality pro- ad <3 x 
ranee a yretnge tage ae tae rel SALES OFFICES: New York ® Chicago © San Francisco 


duction. Write for information “ " 
on any of these types Ball, \Y Canadian Mfrs. Canadian Vickers, Ltd., Montreal, P. Q. 


Rod, Compartment, and Pebble 
Mills. W 


Z, 


leads to greater profits 
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New ADL Mechanical Division Building 


Design and construction of 400 gallon capacity 
vessels to contain liquefied gases near 400 degrees 
below zero F was a recent example of ADL prototype 
development. 

Reducing costly evaporation losses took high-vacuum 
insulation at a pressure of 1 x 10-6 mm Hg, as well os 
knowledge in extreme low temperature engineering — 
even under severe transportation heat leaks of only 
1/12 wott/sq. ft. occurred. 

ADL experience in many areas of science and engi- 
neering produced this unique prototype. 


THERMODYNAMICS - HEAT TRANSFER - REFRIGERATION TO MINUS 456 F - VACUUM ENGINEERING - 


Write for Brochure CE 16-1 
MECHANICAL DIVISION 


Arthur D.Little, Inc. 


CREATIVE TECHNOLOGY SINCE 1886 


GAS LIQUEFACTION - ELECTROMAGNETISM - MECHANICAL DESIGN - VIBRATION 








AQUI 


PROTOTYPE 
DEVELOPMENT 


[. lack of personnel 

has halted development of your new 

ideas or new products, the 

ADL Mechanical Division can take over and 


bring them to complete maturity. 


Arthur D. Little, Inc., has blended 
its scientific and engineering skills in 
the Mechanical Division to provide industry 


with a unique service... 





prototype development of equipment 

axel lalate Mo Malte AMS 2-1moher tale flal-t-lalate 
Scientists in the fields of 

chemistry, physics, metallurgy, mathematics, 
biology, electronics and technical economics 


can be called on as required. 


Our staff is experienced in 
Taltcis oleate Malmo (Loh Mol M@laleltia amelie! 
following through with the 


perfection of specialized equipment. 





Dependable Source for Chemical Raw Materials 


WYANDOTTE 


CHEMICALS 





BULLETIN 
BOARD 


Dicol*: 
This mixture of diglycols, pre- 
dominantly diethylene glycol, has 
shown outstanding efficiency in 
plasticizing and humectant appli- 
cations . . . plus up to 20% sav- 
ings! Write for samples, data. 


Kreelon* CD: 

The only product of its kind on the 
market, Wyandotte Kreelon CD 
combines the advantages of a 
synthetic detergent and a deter- 
gent-promoter. Produces long-last- 
ing suds . . . reduces skin irrita- 
tion. Kreelon CD offers as high as 
70% improvement of detergency 
in cotton cleaning. Write for de- 
tails. 


Soda Ash, Caustic: 
Supply of these basic chemicals is 
adequate for the present; and 
we're increasing production to 
meet the expanding needs of 
industry. 


Purecal: 

Recent advances in GR-S com- 
pounding and processing, using 
this whitest pigment extender 
known (Wyandotte’s precipitated 
calcium carbonate), warrant cost 
comparison with cheapest natural- 
rubber formulas. Other profitable 
opplications: paint, paper, ink 
monufacture. 
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Production from this and other Wyandotte chlorine-caustic cell rooms is being increased. 


Wyandotte expands 
chlorine production 


Current expansion of chlorine pro- 
duction at Wyandotte is intended 
primarily to meet the needs of fast- 
growing market requirements. 

If your needs for chlorine are in- 
creasing, let us know what you ex- 
pect them to be; and if you have 
any chemical problems arising from 
increased production, tell us about 
them. That way we can do a better 
job of servicing you, now and in 
the future. 


Centrally Located 


Wyandotte, with over 62 years’ ex- 
perience, has the know-how and 
facilities to take care of its cus- 
tomers. Our central location, on 
one of the world’s great waterways, 
on major railroads and several ma- 


jor truck lines, helps assure a steady, 
continuing supply of chlorine, soda 
ash, bicarb, caustic and other 
chemical raw materials. 
Wyandotte’s company-owned re- 
sources are your guarantee that we 
can produce and deliver. Read the 
“Bulletin Board” for the latest 
facts on other Wyandotte products. 
And for further information, write 
Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in 
Principal Cities. 


#REG. U.S. PAT. OFF 


yandotte 


CHEMICALS 











ORROSION 1. ff 


every plant in the Chemical Industry 
MILLIONS OF DOLLARS ARE LOST ANNUALLY 











ae Your Hard-to-Get Equipment 
. may be ruined by constant attack of acids, alkalies, fumes, 
chemicals, moisture, gases and weathering. 


& Your Valuable Products 


...are subject to contamination and loss whenever they are in 
contact with corroded surfaces. 


SSN ie nian isie ee 


Expensive Shutdowns 
... and loss of production with costly man-hours for repairs may 
be incurred unnecessarily. 


4 ) Your Profits 


Ruined equipment, contaminated products, the loss of pro 
duction and repair expense caused by shutdowns mean only one 
thing ... reduction in your profits! 

RIGHT NOW... you should investigate the economies of us- 
ing Amercoat; a line of coatings built to protect against specific 
industrial corrosion hazards. 

Our field engineers are available... without obligation. ..to 
check your plant for corrosion problems... and to give you 
specific recommendations. 
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AMERCOAT CORPORATION 























PROBE INTO IT... 


measure « record « control VISCOSITY continuously 
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RECORDER/ 
CONTROLLER 


PROBE 


ELECTRONIC 
COMPUTER 


: TYPICAL PLANT INSTALLATION 
Already serving production needs of leading manufacturers of petroleum products, eee asta neat di- 

: : rectly in pi es, kettles, tanks, etc. 
resins, plastics, coatings, textiles, paper, soaps, paints, food, other products. Peet ee ee ee ee 











The ULTRA-VISCOSON gives unique competi- 
tive advantages to products where viscosity meas- 
urement and control are important factors. Provides 
continuous measurement without stopping for sam- 
pling. Provides recording and control while pro- 
duction is going on. Readily installed in pipe lines, 
kettles, tanks, etc., singly or in multi-probe systems. 
An inquiry about the applications in your own field 
will be given prompt attention. Special systems to 


meet specific requirements can be furnished. 


AUTOMATICALLY MEASURES 
VISCOSITY WITH ULTRASONICS 


No moving parts. Simple. Reliable. 
 Hermetically sealed probe. 
Temperature: Up to +650°F 


Pressure: Vacuum to 1000 p.s.i. 
(special units available for higher 
pressures ) 


Controls quality: Electrical output of THE ULTRA-VISCOSON CORPORATION 
computer actuates recording and 1240 Main Street Hartford 3, Conn 
control systems. ° . 
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by installing 


CROUSE-HINDS 
Lualosion-Proof CONDULETS 


The photographs below show an electrical control center for power and lighting 
circuits in a chemical plant. 

This is an area in which non-explosion-proof equipment was reasonably safe 
@t the time of the original installation. At a later date, changing conditions with 
the use of flammable solvents created a definitely hazardous location. With 
@lectrical devices and wiring housed in non-explosion-proof enclosures, the safety 
of the entire plant was threatened. 

This perilous situation was promptly corrected by an installation of Crouse-Hinds 
Explosion-Proof CONDULETS as shown in the photograph atthe right. In addition 
fo protection against explosion, the CONDULETS reduced maintenance by 
Providing protection against corrosion. 


ARE THERE SIMILAR CONDITIONS IN YOUR PLANT ? 


A careful survey of your plant might reveal that there are unprotected areas 
Where there is a possibility of the presence of explosive atmospheres in dangerous 
@oncentrations. Such conditions are a constant source of danger... possibly 


disaster! 


Remove the danger by putting in an installation of Crouse-Hinds Explosion-Proof 
GONDULETS ... the complete line that gives you thousands of items from which 
to select the ones that exactly fill your needs. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 
OFFICES Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston 
Indianapolis — Kansas City — Los Angles — Milwaukee — Minneapolis — New Orleans — New York — Philadelphia 
ih — Portland, Ore. — San Francisco — Seattle — St. Louis — Tulsa — Washington. 


ittsbur 
RESIDENT REPRESENTATIVES Albany — Atlanta — Baltimore — Charlotte — Corpus Christi — Richmond. Va. 
Crouse-Hinds Company of Canada Lid. Toronto, Ont 
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Explosion-Proof CONDULETS 
€9 type EDP Lighting Panelboard 


2) GUA Series Junction Condulets 
with Dome Covers 


ee Type EFS Pushbutton Stations 


Type EPC Combination Line 
Starters 


8 Type FLB Circuit Breakers 
@ Type FLF Manual Starters 
va Type EYS Sealing Condulets 


BEFORE 


AIRPORT LIGHTING 


CONDULETS 


October 


* CONDULET is acoined word regis- 


1952 


tered in the U.S. Patent Office. It 
designates a product made only by 
the Crouse-Hinds Company. 
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AFTER CONDULETS were installe 
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American Blower... time-honored name in air handling 


Unit Heaters 


New York City has a conveniently located American Blower Branch Office to pro- 
vide you with data and equipment for air handling. You can reach American Blower 
in New York by calling BRyant 9-2885. In other cities, consult your phone book. 


and Venturafin Unit Heaters for winter 
heating. They meet a twofold require- 
ment. First, both units are beautifully 
styled to harmonize with modern 
designs, Second, both units are quiet- 
operating —a necessity in modern 
stores. Our nearest branch office will Ventura Fans 
be glad to furnish price and delivery 
data. 





YARN ABOUT YARN... 


A textile manufacturer was continually 
changing pulleys or setting the machine 
rate on his ring-spinning frames to 
fit the material that worked at the 
lowest speed. He’d heard about 
American Blower Gyrol Fluid Drives and 
‘decided to try them. Results were 
amazing. Gyrol Fluid Drive permitted 
a higher output within safe limits of 
the material, allowed spinning frames to 
start gradually with less yarn breakage. 
For your business, wouldn’t smooth 
ower transmission and adjustable speed 
Tce be a distinct aaa 2 FUMES, VAPORS, GASES oes 
In addition to a wide range of standard 
ventilating equipment for industry, 
American Blower also offers special fans 
to handle corrosive gases, fumes, 
vapors. Some corrosive gases are vital 
to process work and must be circulated 
in the system with corrosion-resistant 
fans. Gases and fumes which affect the 
health and comfort of employees must 
be removed. There is an American 
Blower corrosion-resistant fan that will 
meet your requirements for those 
special applications in the process 
industry. 


Air Conditioning 
Equipment 








Industrial Fans 


FOOD FOR THOUGHT... 


Those magnificent new supermarkets 


springing up around the country are Whatever your needs, American Blower 


: heating, cooling, drying, air conditioning and 
just as comfortable as they are modern. siayrtanad = wed i alesecdapt Mes 9 

, Blow Vv air handling equipment will improve over-all 
Many use American ower Ventura comfort and efficiency in your business. For 
Fans for ventilation the year round, data, phone or write our nearest branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Raviaror & Standard Sanitary conrorarion 


vous" AMERICAN © BLOWER “Zauawrut® 


Serving home and industry: AWERICAN-STANDARD © AMERICAN BLOWER + CHURCH SEATS © DETROIT LUBRICATOR + KEWANEE BOILERS © ROSS HEATER » TONAWANDA IRON 


Utility Sets 
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Before you order a costly 
“special purpose pump... 


If you can use this pump, you can 
save your plant hundreds of dollars. 


ro CHEMICAL MEN had to 
buy refinery type pumps for han- 
dling chemical solutions at 400 to 500 
degrees F. There was nothing else to 
do the job. 

Even today some engineers are sur- 
prised to find they can buy a general 
purpose chemical pump for pumping 
most chemical solutions. 

There are several reasons why this 
Allis-Chalmers pump is able to handle 
so many chemical pumping jobs: 

@ Built in most used size range... 

to 1200 gpm, 250 ft head. 


Texrope ond Vari-Pitch are Allis-Chalmers trademarks, 


f standard and Vari- 
am »f Pitch sheaves, speed 
. changers, 


CHEMICAL ENGINEERING—October 1952 


CAN DO! 


ie i 











@ Built for most used temperatures | Chalmers General Purpose Chemical 
.. . for liquids to 500 F, Pumps, call your Allis-Chalmers Au- 

@ Made with choice of materials ... thorized Distributor or District Office. 
and choice of six different sealing Or write Allis-Chalmers, Milwaukee 1, 
arrangements, including a water Wisconsin for Bulletin 52B7638. 


cooled stuffing box . . . somewhat 
unusual in a pump of this type. 

@ Loaded with other features, includ- 
ing: large, easily changed reservoir 
of oil for lubricating the bearings; 
pedestal of rigid, corrosion resist- 
ant cast iron. In addition, there is 
plenty of room between pump and 
pedestal for easy maintenance. 

Allis-Chalmers can supply you with a 
complete pumping unit — pump, mo- 
tor, drive, and control — all of coordi- 
nated design and manufacture and all 
mounted ona rigid base ready to install. 
To get more information on Allis- 


Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country, 


MOTORS — 12 to 
25,000 hp and up, 
All types. 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


Ae Oe OS Oe ee Oe Oe Oe Oe Oe Oe OS oe Oe Oe oe oe ee oe oe 


TEXROPE — Belts in 
oll sizes and sections, 








NEWS ABOUT FLEXIBLE METAL CONNECTORS 
Here they offer HEAT RESISTANCE, PROTECTION, and ECONOMY 


HEAT RESIS TANC The “electric hot topping” 

process generates a lot of heat. 
Braeburn Alloy Steel Corp. uses American Flexible Galvan- 
ized Steel Tubing to protect wiring from both this intense 


PROTECTION American Flexible Shielding Conduit 

was used on this motion picture film 
reduction printer. The manufacturer, Oscar F. Carlson Co., 
desired to protect wiring from crushing and impact. Amer- 
ican Flexible Metal Connectors are often the easy solution 
to a tough design problem. They absorb vibration, protect 
flexible shafts, connect moving lines, and can be assembled 
in restricted spaces. 


wherever connectors must move... 
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heat and impact. American Flexible Connectors can also 
be made from other metals. Use American Flexible Metal 
Connectors if your product must move, bend, vibrate, or 
resist heat, cold or pressure. 


= 
f 
at 


ene. 


ECONOMY This American Flexible 2” ID Seamless 

Bronze Tubing is used between flue pan and 
syruping-off box on a maple syrup evaporator. The George 
H. Soule Co. chooses this connection because it permits 
more rapid flow of sap, and absorbs expansion and contrac- 
tion. To carry air, oil, gases, grinder dust, and many other 
fluids and semi-solids—American Flexible Metal Connec- 
tors should be your first choice, too! 


Write for Booklet SS-50: shows how the tubing is designed, used 
and installed — gives specifications on tubing and fittings. The 
American Brass Company, American Metal Hose Branch, Water- 
bury 20, Connecticut. In Canada: The Canadian Fairbanks- 
Morse Co., Ltd. £2261 


uefa 
COIL flexible metal hose and tubing 
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You can’t stop a bullet with a catcher’s mitt 


You can’t stop corrosion with ordinary paints... 


it takes BITUMASTIC COATINGS! 


CORROSION can’t be stopped by 
ordinary paints or conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages of rust 
for any appreciable length of time. 


But Bitumastic Coatings can! 


BECAUSE the six Bitumastic® 
Protective Coatings, unlike main- 
tenance paints, are specially form- 
ulated from a coal-tar pitch base* 
that is, for all practical purposes, 
impervious to water. And when you 
keep moisture away from an exposed 
surface, you stop corrosion. 


DISTRICT OFFICES: BOSTON, 


CHEMICAL ENGINEERING 


CHICAGO, 
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BECAUSE Bitumastic Coatings pro- 
vide an extra-tough, extra-thick bar- 
rier against corrosive elements—a 
barrier that is impenetrable. 


BECAUSE Bitumastic Coatings pro- 


vide up to 8 times the film thickness 
of conventional paint coatings. 


BECAUSE Bitumastic Coatings stop 
corrosion caused by moisture—acid 
fumes—alkaline fumes—corrosive 
soil—salt air—heat. 

There are 6 Koppers Coatings —formu- 
lated to control corrosion of metal and 
deterioration of concrete. Use the coupon 
for full information. 


* Hi-Heat Gray contains heat-resistant metallic base. 


ee omeconas SEND FOR SET OF FREE BOOKLETS! 


Koppers Company, Inc. 
Tar Products Division 


Dpt. 1059-T, Pittsburgh 19, Pa. 


Please send me, without charge or obligation, your booklets on corrosion prevention. 


FO 6 i dciicnteeeas cexiirnees 


LOS ANGELES, NEW YORK, 


PITTSBURGH, 


SOLD THROUGH 
INDUSTRIAL 
DISTRIBUTORS 


AND WOODWARD, 





HYDROGENATION - OXIDATION 
DEHYDROGENATION - RINGCLOSURE 
DOUBLE BONDS + NITRO GROUPS 

ALDEHYDES - AROMATICS - KETONES 
PHARMACEUTICALS - VITAMINS 
TERPENES - HYDROCARBONS -: GASOLINE 
DYESTUFFS - INTERMEDIATES 
AMMONIA OXIDATION 
HYDROGEN CYANIDE 
PURIFICATION OF 
HYDROGEN, NITROGEN. 
PRODUCTION OF 
INERT ATMOSPHERES. 
REMOVAL OF OXYGEN, 
CARBON MONOXIDE FROM GASES. 


BAKER RESEARCH SERVICE: Here, the world’s largest 


platinum metal catalyst research and production facili- 
ties are maintained for service to you. If catalysis is a 
part of your present production or if you are contem- 
plating a new process involving a catalytic stage, it 
may very likely be to your advantage to discuss (in full 
confidence of course) your catalyst problems with us. 
THE LOW COST OF PLATINUM CATALYSIS: Platinum 
catalysis is in many instances far more economical in 
actual use than the base metals and oxides. Platinum 
metals in spent catalyst are recovered or reconverted to 
new catalyst by Baker at such low cost that its use facili- 
tates economies (holding catalysis costs to pennies-per- 
ton) even in large-volume operations. 

Platinum metals catalysts have many important ad- 
vantages that warrant your investigation. * * * 


BAKER 


& COMPANY, INC. 


oe UL Va AYA) 


PLATINUM 
PALLADIUM 
RUTHENIUM 
RHODIUM 
IRIDIUM 
OSMIUM 


113 ASTOR STREET*NEWARK, N. 


J. 
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Modern Safeguards—Brink's for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 
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HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


si avoid waste of valuable process materials 
and finished products. process rates and condi- 
tions must be accurately measured and controlled. 
That’s where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 

Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 
kilns, ovens, dryers. 

When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials. 


AREA TYPE FLOW METER 
Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 
flow measurements electrically to 


recorder in remote location. 


Measures oil and other clear liquids 
under static pressures 


up to 600 psi. Minimum 
range 0 to 1200 Ib. per 


IVANHOE 
LAND 10, 


ROAD 
OHIO 


hour, maximum range 0 to 9600 


lb. per hour. 


October 1952 


TEMPERATURE 
PRESSURE 
GAS ANALYSIS 
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Life ...on the 








UNTREATED 


SITE OF CYANAMID'S NEW NITROGEN CHEMICALS PLANT on the Mississippi 
River near New Orleans where construction work is now in 
progress. This plant's initial products will be ammonia, acety- 
lene. hydrocvanic acid and acrylonitrile, all produced from 
natural gas. Eventually, the plant will produce a wide range 
of nitrogen chemicals for industrial and agricultural use. De- 
sign and construction management are by Chemical Construc- 
tion Corporation, a Cyanamid subsidiary. 
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AEROTIL* SOIL CONDITIONER 
COMBATS EROSION AND 
CRUSTING OF SOILS. Cyan- 
amid’s newest contri- 
bution to agriculture 
is a direct result of its 
early research work on 
acrylonitrile, which 
Cyanamid alone pro- 
duces commercially. 
In two formulations 
large 


for garden or 
scale farm use, AERO- 
TIL, the hydrolyzed 
polyacrylonitrile soil 


conditioner, helps to 
aerate soils, increases 
absorption and reten- 


tion of moisture. 
TREATED 


*Trade-mark 


NEW FUEL AND WATER TANKS OF LAMINAC® RESIN reinforced with Fiber- 
glas mat are now in service on trucks of Arabian American 
Oil Company. Aramco found that desert sandstorms ripped 
paint off conventional steel tanks which corroded rapidly in 
night dampness. Lightweight. reinforced LAMINAC. tanks 
are stronger than steel, corrosion-resistant, and can be made 
larger than steel tanks of an equal weight, increasing Aramco’s 
payloads. 
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Chemical Newsfront 


WHITER WHITE-WALL TIRES USE UNITANE®, Cyanamid’s titanium di- 
oxide pigment, whitest pigment known. Versatile UNITANE 
pigments add brilliant whiteness, superior hiding power. and 
durability. In exterior architectural paints, the UNITANE 
titanium dioxide pigments impart self-cleansing to whites and 
permanence of tint to colors. In interior finishes. after-yellowing 
is reduced to a minimum. In baked product finishes. out- 
standing durability is assured by choice of the proper UNI- 
TANE pigment. In the several anatase and rutile types, 
UNITANE has many uses in the rubber. plastics, textile. 
paint, paper and cosmetics fields—has interesting possibilities 


AMERICAN 
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S.S. UNITED STATES IS MOST FIRE-RESISTANT PASSENGER VESSEL AFLOAT. ‘The 
new queen of the seas is constructed almost entirely of non-com- 
bustible materials. Her fabrics—thousands of yards of drapes, 
bed spreads, and furniture covers have been made flame- 
resistant with PYROSET® Finish. This resin-based product 
is impregnated into fabrics to render them resistant to flame. 
PYROSET treatment does not interfere with hand or feel of 
fabrics, and will stand up to twenty-five dry cleanings without 


losing effectiveness. 
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when you specify 


schedu le 


light wall schedule 5 pipe 


WHAT SCHEDULE 5 PIPE IS— 

A light wall pipe, Carpenter Schedule 5 gives you 
more feet of pipe for every pound of scarce stainless 
steel. So you can quickly see how Schedule 5 
feduces your cost per foot. Plus the fact that the 
larger I.D. means increased flow area. 


HOW SCHEDULE 5 REDUCES COSTS 

First saving is 40% to 50% on the cost of your pipe. 
Since Schedule 5 is considerably lighter, this means 
quicker and easier installation. 


And, because the increased capacity of Schedule 5 
lets you use the next smaller pipe size, you can 
reduce substantially your costs of valves, fittings, etc. 


FITTINGS ARE AVAILABLE 
This pipe is easily adapted to use with existing lines 


( arpenter 
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” EUS. *, 
* NEEDS YOUR * 
er : 


STAINLESS TUBING & PIPE Quam 


of tubing or Schedule 40 and 10 pipe, using simple 
connectors. Fittings as well as stocks of Schedule 5 
pipe are carried by conveniently located Carpenter 
distributors. 


ADDITIONAL ADVANTAGES 

Tubing sizes can now be replaced 

with light wall pipe...for ready Doon] / 
hook-up with standard valves, pumps ban | 
and other equipment which is normally ae i | 
manufactured in pipe sizes. a: 


Data Sheets give you complete information about 
Carpenter Schedule 5 Stainless Pipe. Write for your 
personal copy. THE CARPENTER STEEL COMPANY, 
Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. “CARSTEELCO” 


. 


id 


. , . i  - 
- guaranteed on every ‘shipment 
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FAIRBANKS-MORSE DIESELS 
‘CAN HELP SOLVE YOUR 


* Power Equation 


Balancing the many elements of power requirements—against 
cost—is a major problem facing all manufacturers today. 
Failure to solve this complex equation can mean the dif- 
ference between profit and loss. 


But, is there a solution in Your Plant? 


Look at this partial list of Fairbanks-Morse Diesel advan- 
tages and see. F-M in-plant power economically adds to 
current capacity as load increases... eliminates purchasing 
power at rates based on high peak demand values. Improved 
power factor. Better current characteristics. Flexibility. 
Economy. These are a few of the factors that can put your 
power equation in balance. 

If you want the answer to your power equation, write us 
today outlining your needs. Fairbanks-Morse engineering 
can give you a proved answer... based on over 50 years’ 
experience in industrial and municipal power generation. 
Fairbanks, Morse & Co., Chicago 5, Ill. 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the best 





DIESEL AND DUAL FUEL ENGINES + DIESEL LOCOMOTIVES + ELECTRICAL 
MACHINERY + PUMPS + SCALES + RAIL CARS « MAGNETOS + FARM MACHINERY 























Put Your Power Costs 
and Performance 
in Order — 


1 Handle Peak Demand ... re- 
duce peak demand values for 
lower purchased power cost. 


Raise Power Facfor .. . “in- 
plant" generator can elimi- 
nate power factor penalties. 


Emergency Power... . insur- 
ance against lost production, 
damage due to line failures. . 


Handle Surge Loads . . . that 
may now be affecting current 
characteristics of entire plant. 


Plant Expansion . . . need not 
be restricted due to lack—or 
expense—of ample power. 


Useful Heat... lube oil, 
water and exhaust heat can 
cut drying and heating costs. 


Chemical Value . . . exhaust 
gases are high in nitrogen— 
available for economical fix- 
ation of nitrates, ammonia. 


Insurance Advantage . . . of 
diesel over gasoline engine, 
for example, will soon pay 
for installation. 


No Weather Worries .. . ice, 
snow, sleet, wind storms can't 
stop plant operations. 


Handle Increasing Load . . . 
“in-plant” power economi- 
cally adds to current capacity 
as load increases. 


Fuel Economy .. . use diesel 
oil, natural gas or sewage 
gas for added economy. 


Remote Locations .. . dis- 
tance from transmission lines 
needn't curtail planned plant 
expansions. 


Compact Power . . . Fair- 
banks-Morse engines give 
you more power per foot of 
floor space, more power on 
present foundation. 


Minimum Attendance . . . 
Fairbanks-Morse “in-plant” 
generating sets require mini- 
mum supervision and maine 
tenance. 


Save Cost... of running in 
new line where present transe 
formers and power lines ar@ 
already loaded. 














Another Clarage Installation 


in One of America’s 97° Largest 
Industrial Enterprises 


Above you see two of the twelve Clarage Improved Exhausters 
on a vital-to-production dust collecting job in the Monroe, Michigan 


*O7 plant of the Ford Motor Company. 
These twelve fans operate in connection with twelve American Air Filter 


OF AMERICA’S Company's Roto-Clone installations. 
100 LARGEST Ford Motor Company has used Clarage equipment for over a 
CORPORATIONS ere 
are users of Clarage Counting all of this Company’s plants, well over a thousand Clarage fans 
equipment . . . This are now handling the many and varied air handling requirements of this 
wide acceptance leading automotive and defense materiel manufacturer. 


scale asueoanaine You can RELY on Clarage equipment to give you economical service 
for a long time to come. CLARAGE FAN COMPANY. 


performance of 
Clarage products. 637 Porter Street, Kalamazoo, Michigan 


You can Rely on... 
Headquarters for 
_ SCE Ali 
Conditioning Equipment 


St., Montre } 
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20,000 barrels per day of Alberta Crude oil are 

processed in the units of Canadian Oil Refineries’ = ‘ 

Sarnia, Ontario, plant on the St. Clair River The design and ee of 
the new Sarnia refinery of Canadian Oil 

Refineries Limited were managed by Stone & 


| | IGI | OC ] ANE Webster Canada Limited utilizing the facilities 


of Stone & Webster Engineering Corporation. 


It is the first fully integrated refinery in Canada 
FOR anad a entirely employing the latest processes for 

producing maximum yields of high octane 

gasoline. The project includes special 


equipment to prevent pollution of 


the river. 





os 


Cede Distillation Unit 


Catalytic Cracking Unit 


STONE & WEBSTER ENGINEERING CORPORATION 


Affiliated with 
STONE & WEBSTER CANADA LIMITED 
E. B. BADGER & SONS (Great Britain) LTD. 
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NaC! 26.39% 





TEMPERATURE °F 
100 120 


CHLORINE... 


The solubility of chlorine gas, as found 
in the literature, is usually given in 
terms of the absorption coefficient. The 
solubility curves shown in this chart 
have been prepared using the more 
practical weight units. The solubility 
of chlorine is shown for water, salt 
solutions and hydrochloric acid solu- 
tions as the solvents. 

Chlorine forms with water a hydrate 
Cl,. 8H,O at temperatures below 9.6°C. 
at atmospheric pressure. The system 
Cl, and H,O is claimed to have two 
invariant points, one at 0.24°C. and 244 


140 180 200 


mm Hg pressure, and the other at 
28.7°C. and 6 atmospheres pressure. 

Chlorine is appreciably soluble in a 
number of organic solvents, particularly 
at low temperatures. As examples of 
this phenomenon, Taylor and Hilde- 
brand give the following data: A satu- 
rated solution of chlorine in heptane at 
0°C. contained 20.36% chlorine by 
weight. A saturated solution of chlo- 
rine in carbon tetrachloride at 0°C., 
19°C., and 40°C. contained 15.6%, 
8.48%, and 4.33% chlorine by weight, 
respectively. 


220 240 


solubility in water and other solvents 


s2.4 


>, 35°57 





This is a section from our Chlorine Handbook, written for 
those who are concerned with the applications of chlorine. 43 
pages, charts, bibliography. A copy is yours free for the asking. 





Chemical youve by... 1KAMOND ALKALI COMPANY ctvetano, ono 


SODA ASH * CAUSTIC SODA * CHLORINE & DERIVATIVES * BICARBONATE OF SODA® SILICATES * CALCIUM COMPOUNDS * CHROME COMPOUNDS © ALKALI SPECIALTIES * ORGANICS 








WHAT fteLines ReMn DELIVER 


1S MORE SERVICE...LESS SERVICING 
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Life-Lines are pre-lubricated . . . need no further 
lubrication. Write for “Facts on Pre-lubricated 
Bearings” B-4378. Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-21695 


MOTORS and CONTROLS 





| 
) 
: 
' 


...in the field of chemicals 


A .J308..F-OR BEG tt 
QO FZ 


% 
Westvaco phosphorus plant at Pocatello, 


MM e Characteristic of the forward-looking policies idaho, where compachensive additions are 


nearing completion. 


FOOD MACHINERY 


Seaveee that activate Food Machinery and Chemical 

Corporation is the major expansion program 
currently under way by its Westvaco Chemical Division. 
Projects include new facilities at four locations for produc- 
tion of phosphorus, phosphates, soda ash and nitric acid. 


Engineering and construction of all four are by Bechtel 
Corporation—an organization providing knowledge, skills 
and experience necessary to translate a management deci- 
sion into an operating plant promptly. 


BECHTEL CORPORATION 


Los Angeles » SAN FRANCISCO + New York 
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HOW MORRIS, WHEELER & CO., INC. 


CUT CU 
Original Cost ¢ Operating Cost 


SAVED SPACE «© SAVED WEIGHT 
with FOOTE BROS. Line-O-Power Drives 


On overhead cranes manufactured “ : cape Ds . Two Foote Bros. Line- 
by the Monorail and Crane Divi- : O-Power Drives in- 
sion, Morris Wheeler & Co Inc : two : stalled on overhead 
Line-O-Power Drives are aiding in er cranes © manufac- 
reducing costs, saving space and aaa ‘ tured by Monorail 
saving weight. eid and Crane Di- 
These compact drives incorporate Duti-Rated * vision of Morris 
precision gears which have tooth surfaces of Wheeler & Co., 
high hardness with tough ductile cores assuring years a Inc., Philadel- 
of wear-life even under tough service — : Latte] 


You will find these drives ideal for use in your plant 
or on the equipment you manufacture 


Efficiency 96° or higher. Capacities from 1 to 175 
h.p. Ratios 5 to 1 up to 238 to 1 


F FCOTESBROS 


“Boller Power Tea ooion Though Colter Lear 


Foote Bros. Gear and Machine Corporation 
Dept. CE,4545 South Western Boulevard 
Chicago 9, Illinois 

Please send me a copy of Bulletin LPB on 
Foote Bros. Line-O-Power Drives. 

Name... 

Company.... 


Position 


Foote Bros.-Louis Allis 
Gearmotors 
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COMPRESSORS IN A GAS STORAGE STATION are driven by General Electric 3000 hp, 300 rpm synchronous motors. 


an synchronous motors cut 








Here’s how one plant saves with 
a G-E Synchronous Motor 








~ NET ACCUMULATED ——_— 
__POWER SAVINGS 





The specifications for a new pump motor were 250 
hp, 600 rpm, 2300 volts, 3 phase, 60 cycle. The price of 
a 1.0 Power Factor synchronous motor, including ex- 
citer and control, was higher than an equivalent 
squirrel-cage induction motor with control. However, 
the synchronous motor efficiency, including exciter loss, 
was 1.6% higher than the induction motor (93.0% vs 
91.4%). Since the motor was to operate continuously at 
a power cost of 11 mils per kilowatt-hour, it was found 
that the power savings would repay the additional in- 
10 vestment in only five years. The operat ~g savings will 
YEARS continue throughout the life of the mot.»:-—10, 20, even 
30 years. 

EXTRA SYNCHRONOUS Savings such as these make synchronous motors the 
MOTOR FIRST COST most economical drive for many heavy-duty, continu- 
ous-service applications. And in many cases, synchro- 

nous motors are lowest in first cost, too. 





OPERATING SAVINGS on the synchronous motor application described 
above are shown over a period of twenty years. Extra first cost will 
be amortized in five years; savings will continue for many more. 























GENERAL ELECTRIC 400 HP SYNCHRONOUS MOTORS are coupled to ten Jordans in a paper mill. 


your plant's operating costs? 


Greater Efficiency on Large, Constant-Speed Applications 
Can Lower Power Costs Substantially 


On certain applications selection of General Electric 
synchronous motors can bring about substantial 
savings in plant operating costs. Synchronous motors 
usually have a higher full-load efficiency than any 
other type of motor, produce more work per dollar’s 
worth of power consumed. 

Furthermore, synchronous motors may be able to 
improve plant power factor—the ratio of total kilo- 
watt load to total kva load. When these two fall out 
of balance, high system losses, high power bills, or 
increased maintenance costs commonly result. Using 
a unity power factor synchronous motor adds only to 
total kw load. And, a leading power factor synchro- 
nous motor will actually supply reactive kva’s to your 


system, while operating at its normal rated output. 

Before you select a drive for a large piece of equip- 
ment providing heavy and continuous service, be 
sure to investigate the economics of General Electric 
synchronous motors. Call in your G-E representative 

he’ll be glad to discuss your situation with you. 
Also, information on G-E synchronous motors and 
their application is available in the following bulletins: 
GEA-5332, ‘‘Low-Speed Synchronous Motors;’’ GEA- 
5426, ‘“High-Speed Synchronous Motors;’”’ GEA-5817, 
“Plant Power Factor Improved With G-E Synchro- 
nous Motors.’’ Write to Section 770-27, General 
Electric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 








} 








VERSENE* CHELATES CATIONS 


Before you can chelate foreign metallic ions in solutions you must have a powerful chelating 
agent such as Versene. This is a compound that will inactivate cations with the formation of 
inner ring structures in the molecule. It makes the metallic ion become part of the rings. This 
isa ~heite thing to know because it will prevent all kinds of contamination caused by cations, 


PREFERENTIAL CHELATION 


When Versene is added to a mixture of various metallic ions chelation will be preferential. 
That is, one metal will be complexed before another. When the first is exhausted the second 
will be inactivated and the process will go on until either metallic ions or Versene are used up. 
Page 7 of Section I of Bersworth’s Technical Bulletin No. 2 gives a table which shows the 
order of chelation of some of the common inetals at various pH’s. Send for it. 


VERSENES* — POWERFUL CHELATING AGENTS 


The Versenes, made only by the Bersworth Chemical Company under processes originated, 
developed ard patented by F. C. Bersworth, are the most powerful chelating agents known. 
They are exceptionally stable at high temperatures and all pH’s. Quality standards of manufac- 
ture are so high that uniform complexing power is guaranteed for esther sample or carload 
ae Ask for Technical Bulletin #2. Write Dept. B for samples. Chemical counsel 
available. 


VERSENE* WATER TEST KIT. Tells Total Hardness in 2 minutes. Accurate to | grain per gal. Versenate 
method. Complete with instructions $5.00 Postpaid. 


= "Trade Mark Registered 
= 6B SWORTH CHEMICAL COMPANY 


FRAMINGHAM, MASSACHUSETTS 


i _ a Warehouse Stocks: 

George jann — Providence, R. |. Wasatch Chemical Co. — Salt Lake Ci 
Griffin Chemical Co. — San Francisco — Los Angeles Kraft Chemical refi Ae 
Siegel Chemical Co — Brooklyn, N. Y. C. S$. Tanner Co. — Charlotte, N. C 


Copyright 1959 Bereworth Chentedt Baroda & Page, Inc. — Dallas — Houston —New Orleans —Okiahoma City —St. Louis — Tulsa — Wichita 
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REMOVE... 


ost WOFECT... 


It’s easier, faster, safer with 
Westinghouse horizontal drawout switchgear! 


You can remove breakers, inspect them, and replace 
them in only afew minutes when you use Westinghouse 
Type DH Metal-Clad Switchgear. Because breakers 
are drawn out horizontally, no lowering or lifting 
is necessary. A shutter indicator, visible from the 
front, provides positive indication of disconnect posi- 
tion. As the breaker is withdrawn, a grounded metal 
shutter closes to isolate stationary contacts. 

When the breaker is removed, interphase barrier 
and arc chutes remove easily to expose contacts at 
an accessible and convenient working height for 
quick inspection. 

Replacing the breaker is just as easy and safe. A 
few easy turns of a crank move the breaker from dis- 


HIGH POWER LABORATORY 
wae 


CHEMICAL ENGINEERING—October 1952 


connect to operating position. A mechanical interlock 
positively prevents engagement of crank linkage un- 
less the breaker is open. 

For complete information on Westinghouse Metal- 
Clad Switchgear for indoor or outdoor service write 
for Booklet B-5306. Address: Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
J-60792 


1 0 ok OP 
SWITCHGEAR 








SPECIAL STAINLESS STEEL INNER WIRE 
BRAID IS SECURELY LOCKED TO INSIDE 
WALL OF TUBE. You get this added 
safety protection and assurance of longer 
hose life only with CONCORD #20 
STEAM HOSE... another of BWH'’s 
significant developments in the field of 
mechanical rubber products! 


Concord ‘20 


Here’s the steam hose with built-in long life ... in 
the form of a special stainless steel inner wire braid. 

This inner lining is there to fight tube swelling 
under continuous high pressure . .. a condition that 
kills ordinary steam hose — and usually kills it fast. 

Found only in CONCORD #20 STEAM HOSE, 
this protection helps assure retention of original 
inside hose diameter... acts against swelling and 
constriction of tube... promotes full flow of steam 
and easy recoupling in the field when necessary. 


STEAM HOSE 


CONCORD 220 includes other construction 
features: two or three braids (depending on size) 
of alternate high tensile steel wire and rubber lay- 
ers firmly bonded over outside of tube for maxi- 
mum burst protection and safety; an asbestos braid 
for positive cover adhesion and cover insulation; 
a rugged, abrasion-resistant cover that withstands 
the toughest abuse. 

Put CONCORD 220 to work for you now... get 
in touch with your nearby BWH distributor today. 





Another Quality Product of 


4 \ 








Boston Woven Hose & russer comPANY 


Warehouse Stock: 111 N. Canal St., Chicago, Illinois 
PLANT: CAMBRIDGE, MASS. 


Distributors in all Principal Cities 
* P.O. BOX 1071, BOSTON 3, MASS., U.S.A. 
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YOU ARE LOOKING AT 


A highly basic Anion Exchange Resin with a high reaction rate 


@ Permutit S is a highly basic qua- 
ternary amine anion exchange resin 
... has the ability to remove anions 
of weakly ionized acids such as car- 
bonic and silicic, as well as strongly 
ionized acids such as sulfuric and 
hydrochloric. 

In producing boiler feedwater 
equivalent to distilled water (at only 
a small fraction of the cost of distil- 
lation), Permutit S following a hy- 
drogen exchanger simultaneously 
removes silicic, carbonic, sulfuric 
and hydrochloric acids. 

Other applications suggesting the 
versatility of Permutit S include: 


Purification—residual sulfate re- 
moval in vitamin manufacture; Re- 
covery—metals from industrial waste 
waters; Concentration—to eliminate 
numerous extraction and precipita- 
tion steps in the manufacture of al- 
kaloids such as quinine, scopola- 
mine, atropine, nicotine. 

Permutit’s research files contain 
a wealth of available information on 
many other applications... can save 
you valuable time that might be 
wasted in needless duplication of ex- 
tensive tests. 

For over 40 years, Permutit has 
been developing and producing ion 


exchange materials of all types to 
meet the highest specifications. Qual- 
ity controls . . . in setting up each 
production run, exhaustive sampling 


and constant supervision during 


manufacture, plus complete testing 
of each batch before release for sale 

. assure a reliably uniform prod- 
uct that equals or exceeds ratings. 

Remember, Permutit is the sole 
manufacturer of all types of ion ex- 
change materials as well as equip- 
ment... therefore a source that can 
be relied on for unbiased recommen- 
dations for solving any type of water 
conditioning problem. 


SEND FOR SAMPLE RESINS 


Cation Exchangers: Permutit Q, Zeo-Dur,® Zeo-Karb,® Permutit H-70 © Anion Exchangers: De-Acidite® and, of course, Permutit $ 
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INTRODUCING... 


5 NEW ELECTRONIC INSTRUMENTS! 


Fielden Series 40 Recorder 


uigque electrical quantity recorder. A simple 
grer, with a light-weight vane in place 
pointer, replaces the usual com- 
pechanisms. A servo-motor 

maintaining a fixed 

er vane—and at 

bD. 50 micro- 


Fielden Electronic Level Indicator 


— new, modern solution to accurate, continuous level 
measurement without mechanical or pneumatic means. 
' For liquids, viscous fluids or granular solids in tanks 
| or bins. Actuated by change in capacitance between an 
insulated electrode and the sides of the container. When 
| material is stored, the degree of immersion of the 
electrode is indicated at remote or local station. 


extremely corro- 


These new instruments can help simplify operations and solve 
troublesome problems in many industries—at low cost. Consult us 
about your applications or problems. For information, write Dept. 
TC, Fielden Instrument Division, Robertshaw-Fulton Controls Co., 
2920 North 4th Street, Philadelphia 33, Pennsylvania. 


— - - “ 


INSTRUMENT DIVISION 2920 North 4th Street « Philadelphia 33, Pa. 
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“PILE OF TIN CANS AND ORANGE CRATES” 


...Said a newsman at the scene. 


ror Sie, 


YET—THE TANK CARS CAME THROUGH! 


At Corsicana, Texas on May 10, 
1952, 35 cars of a 62 car-train were 
derailed. Luckily, none of the five 
crewmen wasinjured inthis accident 
which included two Gc built, 
Warren Petroleum cars. Not a drop 
of a lading was lost due to the wreck 
—attesting to the sound construc- 
tion of a.c.¢, double-welded cars. 
No, it was not just luck that from 
this mangled wreckage G.C.f cars 
came through. The Warren Petro- 
leum Company said later, “...the 
type of construction of this class of 
equipment speaks for itself.” 
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And so it goes. Shippers everywhere are finding out what it 
means to ship in an QLC-f> built car. To find out the many 
advantages of QUC.£; All-Welded Tank Cars, write American 
Car and Foundry Company, 30 Church Street, New York, 
New York. Sales Offices in: Chicago « St. Louis « Washington 
Cleveland + Philadelphia + San Francisco. 


CLC Ff; TANK CARS 
Sie Dobisery- 














just what the doctor ordered 
for cutting sulfa shipping costs. 





RECORD OF WISCONSIN-TO-FLORIDA SHIPPER USING VISQUEEN 
LINERS ... SHOWS ANNUAL SAVINGS OF $53,090! 
Rates: $1.93 per 100 lbs. 

Quantity: 150 containers per car 
Former container tare per car. .7,620 lbs. or $147.48 

Fiber drums with vISQUEEN 
liners tare percar............2,140 lbs. or $ 41.30 


TOTAL SAVED PER CAR _ 5,480 lbs. or $106.18 
500 CARS ANNUALLY SAVE $53,090! 
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shipping your product in Vl Qucew’ 


can reduce tare weight up to 70%—assure 100% recovery! 


Sulfa is a hygroscopic . . . picking up moisture like a 
magnet picks up iron. Ordinary heavy, bulky con- 
tainers can’t prevent it, or the resulting caking and 
lumping. These containers are costly to ship, often 
weighing far more than the product itself. 

It was natural then that American Cyanamid 
Company, Calco Division, should turn to the proven 
economy and assured 100% product recovery of 
VISQUEEN film liners in fiber drums. 


VISQUEEN locks out moisture. From shipping point | 


to destination VISQUEEN prevents spoilage, contami- 
nation and leakage. VISQUEEN is a chemically inert 
moisture barrier, unaffected by acids or alkalis— 
odorless and tasteless. The consistent uniformity and 
strength of VISQUEEN film (which is unduplicated by 
any other film on the market) minimizes breakage. 


A * 


i CHMW/ i 


...@ product of the VISKING corporation 


World’s largest producers of polyethylene sheeting and tubing 


Preston Division, Terre Haute, Indiana 
In Canada: Visking Limited, Lindsay, Ontario 


*T. M, The Visking Corp. 
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VISQUEEN won’t split, shatter, crack or run. 


BEST OF ALL VISQUEEN SAVES MONEY...BIG MONEY 
For example: a VISQUEEN liner and “‘boot”’ in a fiber 
drum is 50 to 75% lighter than alternative containers, 
successfully carrying 400 lbs. of liquids under all 
types of normal handling. Accidental falls and abuse 
which might shatter rigid containers leave VISQUEEN 
unaffected because of its high tensile strength and 
tear resistance. 

VISQUEEN liners can be used for liquids (corrosive 
or not), semi-liquids or solids. Such use is approved 
by American Trucking Association. VISQUEEN and — 
VISQUEEN converters work as a team to give you 
the better packaging that always spells economy. 
See a VISQUEEN converter. 


THE Vis 
ING co 
Preston Division RPOR 











Efficient, proved 


Chemico processes for 


Naste Acid Recovery 


from Spent Alkylation Acid 


In this economical Chemico process, spent 
alkylation acid is sprayed into a furnace 
maintained at a high heat with auxiliary burners. 
Sulfur or hydrogen sulfide may be used as 

fuel thereby producing SO, gas for the 
production of make-up acid. 

A limited amount of other liquid acid sludges, 
‘high in hydrocarbon content, may also be added 
to the spent alkylation acid, thus providing 

fuel as well as additional acid production. The 
thydrocarbons are completely consumed and 
tthe acid is broken down into its components— 
‘sulfur dioxide, oxygen and water. After the 
water is removed, the gas is processed to fresh 

cid of 98% strength in a standard Chemico 

ontact sulfuric acid unit. 


VYrom Refinery Sludge 


This proved and practical process offers three 
important advantages. (1) The purified SO, gas 
provides a product acid that is free of carbon 
contamination. (2) The resulting H2.SO, may 
be 98% or any higher strength regardless of 
the initial strength of the sludge. (3) Sludges 
that cannot be processed by other methods may 
be satisfactorily used in this system. 

As shown in the diagram, unseparated acid 
sludge is continuously decomposed in a closed, 
fumeless system into a strong SO, gas and 

a dry granular coke of value as a byproduct fuel. 
After passing through a simple purification 
system, the SO, gas is converted into H2SO,4 
in a standard Chemico contact acid plant. 


E 














You can profitably produce much needed sulfuric acid, 
if you have either of these waste acids in commercial 
quantities. Chemico will design and construct the com- 
plete plant . . . deliver it in smooth-running operation 
on a performance-guaranteed basis. For specific recom- 
mendations, write us describing your problem fully. 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES: CHEMICONST, NEW YORK Chemico plants are 
(TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON - CHEMICAL CONSTRUCTION pro fitable investments 
(INTER-AMERICAN) LTD., TORONTO + SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
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When you need NAPHTHA Solvents 

with a consistently uniform high quality 
and you must have a constant assured supply 
... you'll find the perfect answer in 


There is no room for uncertainty in modern man- 
ufacturing. You must have the right ingredients 
++. you must be sure of their consistent high qual- 
ity...and you must be sure of a constant supply. 
Because Roosevelt understands the manufacturer’s 
problems, Roosevelt Naphtha Solvents have gained 
wide acceptance. Modern fractionating facilities 
which make possible complete catalytic sulphur 
removal mean non-corrosive, chemically stable 
solvents with an absolute minimum of offensive 
odors.,.top grade quality! Ample reserves of the 
same crudes and constant quality control mean 
that every delivery of Roosevelt naphtha meets 
your specifications. Finally, Roosevelt Naphthas 
are delivered where and when you want them. 


Roosevelt makes many standard Naphtha Solvents. 
If your needs are not standard we will make them 
to your specifications. 











LOOP 


G 


Liz 


ROOSEVELT 


oil and refining corp. 
MT. PLEASANT, MICHIGAN 


YZ, 
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RECOVERED... 
100,000 TONS 
OF DUST 


100,000 tons of dust! That is the estimated 
four-year product recovery by Dracco 
Dust Control Equipment at an eastern 
lead smelting company. 

This high-efficiency, complex system 
was Dracco-engineered to the customer's 
exact job requirements—collecting valu- 
able end-product metal oxides. The multi- 
ple-unit installation filters 280,000 cubic 
feet of dust-laden air every minute and 
recovers an estimated 80 to 100 tons of 
product each day 

This outstanding installation of Dracco 
Dust Control Equipment is typical of 
“Performance Proved” applications in all 
types of industries. 

Whether your problem is collecting 
valuable dusts or controlling harmful 
dusts or fumes, remember DRACCO— 
the Name, the Engineering Skill and the 
Dust Control System that will successfully 
solve your problem. Call in a Dracco 
Engineer—there is no obligation. 


DRACCO CORPORATION 
Harvard Ave. and E. 16th St. + Cleveland 5, Ohio 


ALLL NONE 


BU DD 
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FEEDERS 


AIRSTREAM ELECTRIC 
UNI-FILTERS WHIRL-CLONES AND LOCKS 


CONVEYORS TIMERS 





Soper WU ECE fener’ 


Aursiioam.. CONVEYORS - DUST CONTROL EQUIPMENT 


&s 
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Loading racks provide multiple loading sta- i 
tions. Manifold lines under dock are easily 
connected to loading racks. 


Larger model of a loading rack demonstrates flexibility of 
Chiksan aluminum marine and barge hose. Ship to shore con- 
nections can be easily handled dy one man in a few minutes. 


A New Concept in Engineering Procedure 


Designed and engineered to your particular needs and demands 
is the creed of Chiksan’s Engineering and Research Development 
Division. ¢ Whether it be a 44@”swivel joint or an entire loading 
dock, Chiksan design engineers will work in close cooperation with 
your organization to find a practical solution to your problems. 
e Here, for example, is an illustration of how Chiksan solved the 
problems of a major petroleum refiner seeking to speed the loading 
of petroleum products from dock to tanker with the utmost 
in economy and safety. * If you have problems in the safe, 
economical, speedier conduct of fluids and gases through flexible 
lines, Chiksan will welcome the opportunity of working with you. 





The Flow «4 S% > nterprise Feles an 


ea  CHKGUW uo. 


Representatives in Principal Cities « Write for Catalog 51-C, Dept. 10-CE 


CHIKSAN om-«€,,™ 2 BREA, CALIFORNIA ° Chicago 28, Illinois ° Newark 2, New Jersey 
Well Equipment Mfg, Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 
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Compare all four! 


FACT 


Sorbitol leads in versatility of uses 


Sorbitol has special advantages for use in 
conditioning a wide range of products. And 
sorbitol often makes it possible to produce 
products which cannot be made with any other 
polyol. Sorbitol is used as a humectant in 
confections, cosmetics, dentifrices, glues, paper, 
tobacco, textiles. 


And sorbitol is also used in the synthesis of 
resins, surface active agents, vitamin C. 


FACT 


Sorbitol leads in economy and availability 


On price stability alone, sorbitol rates the “best 
buy” in polyols. Through the years, its price 
trend has been downward. And, because sorbitol 
is made from sugar, it is available in almost 
unlimited quantities. 


Write today for the valuable 22-page Atlas 
sorbitol book containing charts, usage tables, and 
other helpful data. Personal technical assistance 
is available at your request. 












































Industrial Chemicals Department 


ATLAS POWDER COMPANY 


WILMINGTON 99, DELAWARE + OFFICES IN PRINCIPAL CITIES 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 


October 1952—CuHEMIcAL ENGINEERING 








ANOTHER 
STURTEVANT 
DEVELOPMENT! 


NEW SURFACE DEHUMIDIFIER 


(SPRAYED COIL) FOR CLOSE CONTROL OF 
TEMPERATURE AND HUMIDITY 











AMPLE SPRAY CAPACITY—Especially designed 
spray nozzles effectively wet and cleanse the entire 
surface of the coils. 

EASY ACCESS—Coil connections accessible by re- 
moval of the cover plate on the coil connection box 


This improved Surface Dehumidifier combines the 
effects of surface cooling and evaporative cooling. It 
offers the added advantages of keeping the coil sur- 
face free from foreign matter and odors by continu- 


ally spraying and washing them down. 
EXCLUSIVE STURTEVANT FEATURES 


BALANCED AIR FLOW — Moisture eliminators di- 
rect the leaving air in two divergent streams. This 
minimizes air spin and insures rated fan performance. 
RELIABLE COIL PERFORMANCE—Proven Wes- 
tinghouse-Sturtevant plate fin water or dehumidifying 
coils meet catalog ratings. 


without disturbing piping and insulation. 

RUGGED CONSTRUCTION — Airtight and water- 
tight; casings are #16 gauge galvanized steel, rein- 
forced with steel angles; tanks 3/16" thick steel 
asphalt coated. 

ONE WARRANTY— Westinghouse makes all major 
components including coils. You get 

unit engineering and single equipment 

responsibility. 


A new catalog, Number 1660, gives you complete data 
on how to select these surface dehumidifiers. Includes 
full psychrometric and coil performance data bound 


into one volume. For your free copy, call your local 
Westinghouse-Sturtevant office, or write: Westinghouse 
Electric Corp., Sturtevant Division, Hyde Park, Boston 


you CAN BE SURE...1F ITS 


36, Mass. 





TUNE IN ON HISTORY! Only Westinghouse brings you complete 
coverage of political campaign over CBS television and radio. 
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In cutaway view above: (1) Improved scroll-shaped 
casing design results in increased compressor efficiency. 


(2) Unobstructed, long diffuser passage converts velocity 
energy into pressure; provides quiet operation. (3) An- 
nulus packing minimizes recirculation of gas around 
impeller inlet. (4) Removable inlet nozzle assures accu- 
rate alignment of annulus packing when assembled with 
impeller. (5) Aero-dynamic design of impeller blades 
results in high efficiencies, long life. (6) Welded steel 
baseplate is “stress relieved” prior to machining—assur- 
ing maintained alignment. 
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name in air handling, offers you 


‘aq line of 
tstanding 
n val compressors 


centrifugal . 


Single stage design. Sizes from 30 to 600 HP. 
Pressures from 1% to 3% lbs. 


If your job calls for delivery of 
large volumes of air or gases, de- 
pendable American Blower Single 
Stage Centrifugal Compressors are 
just the ticket. 


They’re compact, require mini- 
mum foundations, are adaptable 
to all types of drives — electric 
motor, turbine or engine. 


Except for the bearings, no other 
parts come in contact with each 
other — holding maintenance to an 
absolute minimum. Air or gases do 


AMERICAN 


not become contaminated since no 
internal lubrication is required. 


Prior to shipment, each American 
Blower compressor is thoroughly 
tested in accordance with the 
A.S.M.E. Power Test Code for 
Centrifugal Compressors and Ex- 
hausters. 


If you'd like complete, concise 
technical data, consult the nearest 
American Blower Branch Office or 
write us for Bulletin 109. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 





Division of Amgnican Raputor & Standard Sanitary coarosanow 


Serving home and industry: NMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS © DETROIT LUBRICATOR © KEWANEE BOILERS © ROSS HEATER © TONAWANDA IRON 
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A 


NATIONAL 
SOURCE 


ARco specialized engi- 
neers and chemists co- 
operate to produce fin- 
' ished protective products 
_ to withstand contamina- 
tion of acids, alkalis and 
other chemical solutions, 
liquids and gases. . . and 
to apply such protection 
in the most practical per- 
/manent manner. 


¢ 
Product Control... 
| ARco maintains modern 
Naboratory facilities for re- 
search and control of its 
atural and synthetic rub- 
_ compounds which are 
then milled and calen- 
tdered in our own plant 
for individual jobs. 


‘ARco craftsmen and their 
supervisors have many 
years experience in the 
protection of chemical 
equipment . . . the scal- 
ing off of chemical equip- 
ment against the proper- 
ties found in chemical 
processing. 








. 


im 


Tanks, pipe and fittings, duct work, fans, housings, exhaust and ventilation 
systems, conveyor flights, towers, etc. 








Tanks, pipe and fittings, Agi filters, impell pumps, pressure vessels, 
industrial equipment, funnels, etc. 














Tonk Cars, Truck Trailers, Barges and Shipwells, etc. 


Sieettiammenaitiaatiaiastaeit Matte 
AUTOMOTIVE RUBBER COMPANY, INC. 


Factory and Main Offices: 8601 Epworth Blvd. Detroit 4, Michigan 


October 1952—CremicaL ENGINEERING 





2-drum water tube — 


furnace heavily insulated 
and steel cased. 


Completely assembled x 


wired at factory—needs 
only service connections. 


Electronic controls on 


complete safety tie-ins. 


Tested under full .& 


tion at factory. 


Installed indoors or u® 


doors under supervision of 
factory engineer. 





Eliminates need for costly 
excavation, field brickwork 
or stack. 





FACTORY- 


ASSEMBLED 


OIL, GAS OR COMBINATION 
FIRED STEAM GENERATORS 


from 2490 Ib. 
steam per hour 


| up in a wide range of 


operating pressures. 


Locate ¢ KEYSTONE Where You Need Steam 


Keystone is big water tube boiler performance in a 
compact unit—permits you to make high pressure 
steam at or near the point of use. Keystones are 
automatic and require only part time supervision. 
Keystones give you flexibility for quick steam ap- 
plication to meet emergencies. They are efficient, 


dry steamers, complete with all necessary instruments 
and safety controls—even the panels are wired at 
the factory and you can be on the line within hours 
of the arrival of your Keystone. Investigate the 
installation and operational economies of the Erie 
City Keystone Steam Generator. 


For complete data ask for Bulletin SB-38V 


fe ne 
erie C!TY 
TR ears 9 ee STEAM GENERATORS 


You can depend on Erie City for sound engineering 
ERIE CITY IRON WORKS: Ex. 2. 


SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 


UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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Industries served 
by VU Boilers 
Aircraft 
Asphalt ) . 
Automobile S 


Breweries 
Building Materials 
Carpet 
Cellophane 


me In CVCTY 


Dairy 

Department Stores 
Distilling 
Explosives 


Electrical Equipment 
Electric Power 

Food Products 
Foundries 

Gas Works 


Gelatine 
Glass 


= |choose VU 


Lumber 
Machinery 
Metal Producing 
Mining 
Municipal 


ae Typical Leaders in the Textile Field that have purchased 


Paint 


Paper ° . ° ‘ 

Public Utilities C-E Vertical-Unit Boilers for one or more mills 

Radio 

Railways American Thread Company Cone Mill Corp. 
as American Viscose Company Congoleum-Nairn, Inc. 
Siete American Woolen Company, Inc. Dan River Mills 

Sewage Plants Bancroft & Sons Company Goodall-Sanford, Inc. 

Shipbuilding Bigelow-Sanford Carpet Company Mohawk Carpet Mills, Inc. 


— Burlington Mills Corp. Standard-Coosa-Thatcher Company 
Tobacco Cannon Mills Company Textron, Inc. 


U. S. Government Celanese Corporation of America West Point Manufacturing Company 





COMBUSTION ENGINEERING 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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More and more ... in industry after industry ... you 
will find C-E Vertical-Unit Boilers (Type VU) estab- 
lishing the standards for efficient steam production. 

In Textile Mills, for example ... where steam must 
be reliably available for process work ... many of the 
industry’s leaders, as evidenced by the representative 
list opposite, are users of Type VU Boilers. 


Why list only large companies when VU Boilers 
are also used by many smaller textile mills? Because 
such names form a significant guide for a prospective 
boiler buyer, in the same sense that the buying deci- 
sions made by operators of large truck fleets can be a 
reliable guide for the man who wants to buy a single 
truck. Moreover big companies buy boilers frequently 
... therefore their experience is always up to date. And 
they buy them for plants in many locations, using 
many different fuels. Thus they have the breadth of 
experience that is required for making the soundest 
equipment selections. 


So if you need steam — from 10,000 to 300,000 
pounds per hour — remember that leading companies 
in every industry are profiting from the advanced de- 
sign ... sound construction ... reliability ... of C-E 
Vertical-Unit Boilers. 


VU-10 Boiler fired with oil or gas. Capacity of this 
unit is 40,000 Ib of steam per hr at 420 psi and 600 F. 
VU-10 capacities range from 10,000 to 60,000 Ib of 
steam per hr. They may also be fired by spreader, under- 
feed or traveling grate stokers. 


VU-50 Boiler fired with pulverized coal supplied by C-E 
Raymond Bowl Mills. Capacity—150,000 Ib of steam per 
hr; steam pressure, 600 psi—temperature, 700 F. 


VU-50 Boiler fired either with pulverized coal using 
C-E Raymond Bow! Mills, or oil as an alternate fuel. Ca- 
pacity is 100,000 Ib of steam per hr. Steam pressure is 
200 psi; steam temperature is 500 F. 


— SUPERHEATER, INC, 


200 MADISON AVENUE, NEW YORK 16, 
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Workmen on the Toronto Subway 

ore shown running Everdur EMT Conduit 
EMT saves labor compared with 
threaded rigid conduit. Fittings 
of Everdur were furnished by 

Thomas and Betts, Limite 

Montreal, Quebe 
and accessory equipment by 
Taylor Electrical Mfg. Co., 

Limited, London, ¢ 


EVERDUR for Canada’s first subway 


Toronto Transportation Commission uses 158,750 feet of rustproof Everdur 
EMT Electrical Conduit (/2” to 2”) for all circuits except train power lines. 


When you design a structure for a service life of from 50 
to 100 years, you specify material carefully. Cost is 
always a factor — but cost considered in terms of long- 
fange maintenance. 

Toronto's rapid transit builders knew some of the 
troubles that developed in existing systems. They knew 
rusting could be troublesome . . . especially with electri- 
cal conduit. They considered many types . . . balanced 
price with durability. Their final decision was gratify- 
ing to us—Everdur* EMT for all buried conduit! Water- 
tightness was not required. Inside the tubes, condensa- 
tion would occur, whether from leakage or not. The 
entire system is self-draining at various outlet boxes. 

Not only is all conduit Everdur-1015, but all com- 
pression fittings are made of Everdur-1000 ingot. All 
junctions, panels and boxes are Everdur-1010 sheet. 


EVERDUR - 


ics. U.S Pat. OR, 


Corrosion resistance is, of course, Everdurs strong 
point. But it is also nonmagnetic. And its smooth bore 
means easy and rapid wire pulling. 

We know Toronto will never regret its choice. Since 
its first use twenty years ago, Everdur has consistently 
ou lasted ordinary conduit. It is available in two wall 
thicknesses: rigid conduit (RC) in nominal sizes from 
14” to 4” inclusive; and the thinner-walled electrical 
metallic tubing (EMT) used in the Toronto Subway, 
in nominal sizes from °¢" to 2”. 

For detailed information, uses, and specifications 
why not add to your reference shelf now by writing 
for Anaconda Publication E-12 on Everdur Conduit? 
The American Brass Company, Waterbury 20, Con- 
necticut. In Canada: Anaconda American Brass Lim- 
ited, New Toronto, Ontario. 2166 


COPPER-SILICON ALLOYS 


STRONG - WELDABLE - WORKABLE - CORROSION-RESISTANT 
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A 28,000-ton Bethlehem-Built 
tanker on delivery trials. 


Since the beginning of 1948, Bethlehem’s shipyards 
have delivered or booked orders from private interests 
for the construction of 68 tankers in eight different 
sizes. Ranging from 12,800 to 45,000 tons in capacity, 
these tankers aggregate 1,746,100 deadweight tons. 

This is one of the largest and most diversified 
tanker building programs ever undertaken by a 
single company. 

A building program of this magnitude does not 
just happen. Nor does it reflect “stray orders” or 
“emergency tonnage.” 

What it does reflect is the considered placement of 
business by shipowners who know that Bethlehem 
can be counted upon to produce ships that meet the 


SHIP REPAIR YARDS 
Boston Harbor New York Harbor 
Baltimore Harbor Beaumont, Texas 
Los Angeles Harbor San Francisco Harbor 


SHIPBUILDING YARDS 
Quincy, Mass. Staten Island, N. Y. 
Sparrows Point, Md. | Beaumont, Texas 
ail Terminal Island, Calif. San Francisco, Calif. 
‘i a 
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specific requirements of the individual operator and 
provide many years of high-standard, low-cost service, 
It does reflect repeat orders from operators who 
placed into service the 34 Bethlehem-Built tankers 
completed under this program to April 30, 1952, 
These men know from their own performance records 
that Bethlehem-Built tankers are dependable and 
efficient. 
And it does reflect the fact that experienced marine 
personnel know that these tankers 
will have that important something 
extra—the inherent characteristics 
which for almost half a century 
have distinguished every ship bear- 
ing the title, “Bethlehem-Built.” 


she wate ees 


SHIPBUILDERS SHIP REPAIRERS 


BETHLEHEM STEEL COMPANY 


Shipbuilding Diviston 
General Offices: 25 Broadway, New York 4, N. Y. 


On the Pacific Coast shipbuilding and ship repairing are performed by 
the Shipbuilding Division of Bethlehem Pacific Coast Stee! Corporation 








. 
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TRANSFORMERS FOR POWER TO MANUFACTURE JETS. While ready for installation here, will serve auxiliary loads for Packard's 


power house is built, locations are marked for the two 750-kva new jet engine plant in Utica, Mich. Plant also contains six G-E 
transformers shown in background. The double-ended load center, load-center unit substations installed in three groups. 


Load-center units speed building 


G-E HIGH-VOLTAGE LIGHTING gives Packard adequate lighting with READY FOR JETS. When completed, Packard test cell will look 
maximum flexibility and savings in copper and equipment costs like this—test J-47 jet engines built for U.S. Air Force. 








LAYOUT FOR SECONDARY SELECTIVE SYSTEM. A 1500-kva 750 kva. High voltage is 4800 volts. Load center functions like 
double-ended load center, being installed, is typical arrangement for 
secondary selective distribution at Packard. Each transformer is 


of Packard's new jet engine plant 


Secondary selective system with 480Y-v grounded neutral 
assures low-cost power continuity 


By using pre-assembled G-E load-center unit substations, Packard 
Motor Company was able to get a fast, inexpensive installation job on 
the power distribution system at its new jet engine plant in Utica, Mich. 

Location of six load-center substations, arranged in pairs of three 
1500-kva double-ended load centers, kept pace with construction of 
the plant bays themselves. A double-ended load center for auxiliary 
loads went into the power house even before it was completed. 

The secondary selective distribution system chosen by Packard 
assures extreme reliability through its low-cost emergency tie, providing 
an alternate power source for the load area should either transformer 
go out. This system also saves cable, reduces operating hazards through 
low-voltage transfer switching, and permits removal of feeder, trans- 
former, or main secondary breaker for maintenance without dropping 
service on either low-voltage bus. 

For further information on G-E engineered load-center unit sub- 
stations, call your local General Electric sales representative, or write 
for GEA-3592, General Electric Company, Schenectady 5, New York. 


321-88 


two substations built into one, with tie circuit breaker between 
the two buses. Low voltage is 480Y neutral grounded. 


SIMPLE INSPECTION. G-E Type AK-1 breaker for 
low-voltage side pulls out easily for inspection. 
Big AL-2 breaker is to right center of others. 


GENERAL @@ ELECTRIC 











With versatile Baldwin Pressure Cells measurement of fluids 
and gases can now be made with far greater safety, accuracy 
land speed than with conventional methods. Ne longer is it 
‘mecessary to contend with the inaccuracies and hazards of 
fluid measuring systems ... to lose valuable time in obtaining 
readings from widely scattered monitoring stations. 

Baldwin Pressure Cells can be installed at any desired 
location throughout your plant. Through electrical connec- 
tions, reports from remote stations can be picked up at one 
central control point. 

Use Baldwin Pressure Cells—for pressure measurement on 
pipe lines—for depth gaging storage tanks . . . to provide a 
record of levels on indicating, recording or alarm instruments 
—in research operations ... to measure ultra-high pressures, 
surges and explosion waves. 

Freedom from moving parts insures the longest possible 
life and virtually abolishes all hysteresis and inertia effects. 

It will pay you to check any of your pressure measurement 
problems with your nearest Baldwin representative. Write 
for information . . . today! 




















; BALDWIN “LIMA -HAMILTON 


TESTING HEADQUARTERS 


PHILADELPHIA 42, PA. © OFFICES IN PRINCIPAL CITIES 
lo Canade: PEACOCK BROS., LTD., MONTREAL, QUEBEC 
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DO YOU REALLY KNOW 
WHAT MULLING IS...? 


Watch the practiced technique of a chemist's 
mortar and pestle—the intensive smearing and 
rubbing action—and basically, THAT'S MULLING! 

Mulling with a Simpson Mix-Muller utilizes a 
special pair of revolving mullers and plows 
mounted on a stationary pan. The mullers are 
adjustable and are supported by rocker arms so 
that they can be free to ride on the material— 
creating a true mulling action as they revolve 

. eliminating balling and quickly developing 
maximum blending of the mix. 

Simpson Mix-Mullers may be specially 
equipped for heating and cooling while mixing 
—for mulling under vacuum or pressure—for 
corrosive materials—or to function as a reaction 
vessel. 


SS 

HAVE YOU PROBLEMS IN PRODUCING 
ae ae 
Ang = Neat Se 


_. then find out how 
MIX 


j SIMPSON MULLERS 


can increase production and 
ae improve your end product! 


iv 
asc r 


IT takes today’s modern technology to profitably produce 
catalysts that are of uniform quality—that have excellent 
heat, steam and chemical stability. Speed and accuracy must 
be combined to assure a better end product at lower cost. 

Increasing numbers of catalyst producers are finding that 
Simpson Mix-Mullers — their product much faster and 
more accurately than with any other method. There is no 
balling of materials. Blending is completely uniform. The 
mixing cycle is shorter for comparable results. That’s be- 
cause Simpson Mix-Mullers incorporate the true mulling 
principle of controlled mixing. 

It’s true with the production of catalysts ... and it’s true 
throughout the chemical process industries ... today more 
Simpson Mix-Mullers are in use than ever before. If you 
prepare dry—semi-dry—or pasty materials—then consult a 
National Engineer or send for our latest catalog. 





* SIMPSON 
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High-fired “U. S.” White 
Chemical Porcelain is the finest made. 
It is inert to all chemicals except hydrofluoric 
acid and hot caustics. It is structurally strong and 
highly resistant to thermal shock. It is non-porous, 
iron-free and completely non-toxic. It is virtually 
ageless. Its gleaming white surface assures solution 
visibility—cleans as easily as a china dish. Write 
today, for further information on U. S. Stone- 
ware’s standard and custom-made porce- 
lain processing equipment. 


PROCESS 
EQUIPMENT 
DIVISION 


ACID ELEVATORS 

BALL MILLS 

COCKS 

CONDENSERS 

ie tol et 4.) 

DISTRIBUTORS 

ETCHING TUBS 

EVAPORATING 
DISHES 

FAUCETS 

FILTERS 

FUNNELS 

GRATE BARS 

INSULATORS 

JARS 

KETTLES 

LINERS 

MILL JARS 

MIXERS 

PHOTOGRAPHIC 
EQUIPMENT 

PIPE AND 
FITTINGS 

POTS, PUMPS 

PUMP PARTS 

ROLLS 

SCRUBBERS 

SINKS 

SLEEVES 

STILLS 

STORAGE VESSELS 

SUBLIMING DISHES 

SUPPORT PLATES 

TANKS 

TOURILLS 

TOWERS 

TOWER SECTIONS 

VALVES, VATS 


AKRON 9, OHIO 
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Reg. U.S. Pat. Of. 


Prepared under the editorial direction of Joseph A, O'Connor, News Editor 


Novel process yields magnesium oxides 


At its Carlsbad, N. M., refinery, International 
Minerals & Chemical has under construction a chemical 
plant for the production of hydrochloric acid and vari 
ous types of high-grade magnesium oxides. 

The process involves the utilization of byproduct 
liquors now wasted from the potassium sulphate plant. 
It was developed by International’s researchers. 

The new chemical plant will be integrated with 
the Carlsbad refinery. It should be operating by 
July 1953. 


Hassle over taxation of research 

The nation’s commercial research and_ testing 
laboratories and their rivals, the non-profit research 
institutes, are girding for a showdown on a new regula 
tion by the Bureau of Internal Revenue. The new 
regulation pinpoints for the first time “research” and 
“fundamental research” as they apply to “unrelated 
income” from research contracts. 

The new interpretation will result in tax liabilities 
for non-profit research institutes that show a_ profit 
on their commercial testing work. It’s effective on 
1951 income. 


Commercial testing laboratories complain that it’s 


unfair to exempt non-profit research centers doing 
commercial work from paying taxes. ‘The testing lab 
oratories charge that the non-profit institutes plow 
back their earnings into more and better equipment, 
while the commercial organizations have much of their 
profits taken away as taxes. 

The Bureau of Internal Revenue has long sought 
an equitable way to prevent institutions from dodging 
taxes under the guise of research. 

Now the Bureau has issued its new regulation. 
“Research,” according to this interpretation, does not 
include activities incidental to commercial or industrial 
operations, for example, routine testing of materials or 
equipment. “Fundamental research” does not include 
research for the primary purpose of commercial or 
industrial application. 

Thus non-profit research institutes won’t be able 
to call commercial testing or applied research “funda- 
mental” and claim tax exemption. 

The American Council of Commercial Laborato- 
ries insists that “research findings of tax-free institutions, 
no matter how financed, are in the public domain and 
should not be handed over privately to an individual 
October 1952 
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firm or organization.” ‘lhe Council’s reasoning: the 
public pays part of the cost of this research through tax 
exemption and therefore it ought to get the benefit. 

ACCL spokesmen such as the executive secretary, 
Dr. Harold M. Dudley, don’t oppose non-profit insti- 
tutions in fundamental research. In fact, they heartily 
agree with BIR’s restatement of the regulations that 
continues tax exemptions for non-profit institutions 
on income from research for federal or state government 
units. 

The Bureau’s new regulation signals an upcoming 
fight between lawyers for the non-profit institutes on 
one side, and the commercial laboratories and the BIR 
on the other. Universities, for example, argue that they 
should have some benefits such as being able to operate 
commercial enterprises to raise money to replenish their 
coffers. But the commercial laboratories insist that no 
one should get special treatment in tax matters, espe- 
cially at the expense of private enterprise. 


What is a professional engineer? 

Professional engineers whom Congress exempted 
from wage controls have now been defined by the 
Wage Stabilization Board. 

The definition is identical with that issued in July 
by the Salary Stabilization Board. This covers salaried 
engineers under SSB’s jurisdiction. 

The interpretation stresses that an engineer must 
be employed in his professional capacity. ‘The exemp 
tion from wage controls does not apply to engineering 
assistants, nor to physicists, mathematicians, chemists 
and other scientists. 


Japanese pulp makers covet Alaskan timber 


Ever since Japan’s wartime loss of Sakhalin Island 
and the maritime provinces of Manchuria, the Japanese 
pulp industry has been eyeing Alaska as a possible new 
timber source. 

The Japanese government reportedly is negotiating 
with the U.S. State Department for the organization 
of a $20 million Japanese-United States corporation to 
exploit resources of the Tongass Forest in southeastern 
Alaska. he Japanese would like to use their own 
labor to cut down trees and raft the logs to Japan. 

A delegation of about 15 Japanese plans to visit 
the U. S. to discuss the organization of a $20 million 
company “and a $10 million loan, according to Philip 

(Continued on page 106) 
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THE CHEMENTATOR, continued 


M. Crawford, regional director at Seattle for the Com- 
merce Department. Crawford denies unofficial reports 
that the Japanese proposal amounts to a virtual ulti- 
matum: “Either give us the Tongass timber or we'll 
turn to Russia.” 

The Commerce Department has been getting pro- 
tests from business groups that believe the United 
States should be the sole developer of Alaska’s timber 
resources. Among objectors are Puget Sound Pulp 
& Timber Co., undertaking a $40 million pulp develop- 
ment near Ketchikan, Alaska, to use Tongass National 
Forest timber, and Rayonier, Inc., which has applied 
for Tongass Forest timber to use in its plants in the 
United States. 


Streamlining the Patent Office 

Despite a cutback in funds, the U.S. Patent Office 
is eating into the backlog of patent applications accu- 
mulated since World War II. 

There were but 97,000 actions pending on 
examiners’ desks as of September 20. ‘This compares 
with a backlog of more than 200,000 three years ago. 

Commissioner of Patents John A. Marzall attrib- 
utes the improved position to increased efficiency of 
operation. During fiscal 1952 the Patent Office granted 
46,531 patents. 


The Patent Office is now proposing changes in the 
tules of practice as a result of a new law that codified 


all substantive law on patents. The rules are to be 
modified to conform to the law. Patent attorneys are 
being called in to advise and comment. 

Among changes proposed is a general revision of 
many of the charges made by the Patent Office. Even 
now the Patent Office is largely self-sustaining. It re- 
ceived $4,377,000 in fees during fiscal 1952. Part of 
this income derived from the sale of more than 44 
million printed copies of patents and trade marks. 


For chemicals, a brave new world 


CHEMICAL REVOLUTION—The vast and briskly 
competitive chemical expansion now in_ progress 
throughout the world may foreshadow a revolution 
more sweeping than the Industrial Revolution of the 
19th century. So predicts Maurice F. Crass, Jr., secre- 
tary of the Manufacturing Chemists’ Association. 

GROWTH IN U. S.—In the United States, chemi- 
cal production since 1939 has grown at a rate more than 
24 times faster than that of all other production. In a 
decade, sales of chemical and allied products have mush- 
roomed from a total of $4.86 billion in 1940 to $18.5 
billion in 1951, an increase of 280 percent. 

EUROPE’S ROLE—Meantime, foreign nations 
have not been idle. “In the United Kingdom,” Crass 
says, “chemical exports exceeded all other categories of 
goods during 1951, totaling $403,817,000. Germany has 
come back strongly into world markets, with 195] 
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exports of chemicals totaling $302 million. With the 
industrial nations of the free world once again on a 
self-sustaining basis,” declares Crass, “we can look 
forward to keen competition in our chemical trade.” 

EUROPE VS. U. s.—Wage rates in Europe's 
chemical industry run from one-fifth to one-third 
those of the United States. Hence the U. S. is at a 
serious competitive disadvantage, Crass points out, when 
it comes to costs. Further, high concentration of the 
industry in Europe facilitates formation and operation 
of cartels to protect against foreign imports, even while 
U. S. tariffs have been reduced to the legal minimum. 
Two companies control 85 percent of production in 
the United Kingdom; in France, two companies control 
95 percent; in Italy, two companies control 80 percent; 
and in Switzerland, three firms control 95 percent. 

The U. S. chemical industry, on the other hand, 
faces none of the long-term raw material problems that 
confront other industrially developed nations of the 
free world, according to Crass. ‘This is extremely im- 
portant to national security “since no nation, however 
strong in other respects, can successfully wage an 
offensive or defensive war unless it has an integrated 
chemical industry. Almost all the 7,000 chemicals in 
regular production in the U. S. funnel into the defense 
effort.” 

RESEARCH THE KEY —Crass_ attributes the 
tremendous growth of the U. S. chemical industry to 
large expenditures for research. “In number of scientists 
and engineers employed in research,” he says, “the indus- 
try leads all others. Research expenditures total roughly 
20 percent of the $1.1 billion spent by all U.S. industry 
for this purpose. Moreover, the investment in plant per 
production employee is high, being in the neighborhood 
of $30,000.” 


Vast outlay for petroleum research 

Petroleum industry will spend $130 million on 
research alone in 1952, according to Dr. Gustav Egloff, 
research director of Universal Oil Products. 

Not only are the industry’s 17,000 scientists con- 
stantly seeking better fuels and lubricants, but they are 
hard at work producing new chemicals from petroleum 
and natural gas. This multiplies the need for trained 
men. 

Petrochemical investment, Egloff says, has jumped 
from $350 million in 1940 to more than $2 billion today. 
And more is being planned. 


Trend to nitric acidulation 

Producers of phosphate fertilizers are turning in- 
creasingly to nitric acid for the acidulation of phosphate 
rock. 

Allied Chemical & Dye Corp. will use such a 
process at its new $6 million fertilizer plant at South 
Point, Ohio. 

Associated Cooperatives, Inc., which expects to be 

(Continued on page 110) 
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INSUL-MASTIC 





moisture vapor out of insulation ... to 
control heat loss and rust with the same 
coating ... to resurface leaking walls 
. .. you want a coating the durability 
of which has been unquestionably 


proven by industry. Here are five reasons WHY YOU SHOULD SPECIFY 


Superior INSUL-MASTIC Coatings 


When you want to prevent corrosion OTM) IS 
under difficult conditions ... to keep 


Insul-Mastic 4620UW0w coatings provide extra long 
term protection. This is due to the superior ingredients 
from which they are manufactured and is attested to by 
Weather-O-Meter tests and actual field applications 
of many years duration. 


¢ 
Insul-Mastic 442Q@U0% coatings with their Gilsonite 
base are practically inert. Therefore, they are resistant 
to almost all acids and alkalis. 


’ 
Insul-Mastic 44PQUWO~% coatings keep surfaces dry. 
_ The moisture vapor transmission rate is only .O1. 
This makes them ideal for vapor-sealing thermal 
insulation. 


Insul-Mastic 449@W0% coatings can withstand tem- 
peratures ranging from —40° F., to + 300° F., without 
cracking or running. 


Insul-Mastic AUpQuow coatings contain an extremely 
high percentage of solids and thus, can generally be 
built up to their specified thickness in a single appli- 
cation... and, their shrinkage on drying is greatly 
minimized. 


«€ s 
Insul-Mastic Corporation 
OF AMERICA 
1156 OLIVER BUILDING - PITTSBURGH 22, PA. 
Representatives in Principal Cities 
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Kmerreteseenverenalensanes: 


COMPLEX OIL REFINERY PROCESS is controlled from this board which utilizes some 
50 Tel-O-Set recorders on the front of the panel, and an equal number of Tel-O-Set 
controllers mounted behind the panel. Multi-point Electronik instruments at left 
record additional process variables. 


These well-known companies are taking advantage 
of Honeywell’s specialized knowledge in the design, 
construction and operation of graphic panels: 


Bechtel Corporation 
C. F. Braun 
Canadian Oil Refineries 
Catalytic 
Construction Co. 
Cooperative Refinery 
Association 
Day & Zimmerman Inc. 
Derby Oil Co. 
Farmers Union Central 
Exchange Refinery Inc. 
The Fluor 
Corporation Ltd. 
Foster-Wheeler Corp. 
Great Lakes Refinery 
Imperial Oil of Canada 
Inter- Mountain Chemical 


International Refineries, Inc. 


Kanotex Refining Co 
The Lummus Company 
Northwestern Refinery 


Pan-Am Southern 
Phillips Petroleum Co. 
The Refinery 

Engineering Co. 
Rohm and Haas Co. 
Shell Oil Co. 
Sinclair Refining Co. 
Socony-Vacuum Oil Co. 
Southwestern 

Engineering Co. 
Standard Oil Co. 

of California 
Standard Oil Co. 

of Indiana 
Standard Oil Co. 

of New Jersey 
Sunray Oil Corp. 
Sutherland Refiner Corp. 
Union Oil Co. 

of California 
Vickers Petroleum 





FUNCTION-DESIGNED CONTROL for a large refinery includes 
this section in a large graphic panel by Honeywell—using 
front-of-panel Liquid Level Indicators and Tel-O-Set re- 
corders, plus Tel-O-Set controllers behind the panel. 

















PANEL PRODUCTION 

in Honeywell’s extensive 
shop, devoted exclusively 
to panel work—utilizes 
the skills of highly 
trained specialists. All 
instruments, controllers, 
accessories, and back of 
panel wiring and piping 
are carefully assembled 
—then subjected to 
rigorous tests to assure 
trouble-free installation 
and start-up when the 
panel reaches your plant. 


Suown at the left are just two of the many 
graphic instrument panels which Honeywell has 
supplied for centralized control of a wide variety 
of industrial processes. Each one is the result of 
well-seasoned engineering know-how . . . based on 
extensive Honeywell experience . . . which com- 
bines all instruments and accessories into a closely 
integrated, efficient design. 

Whether your process calls for a full graphic or 
semi-graphic panel . . . a conventional board .. . 
or a control cubicle . . . you can be sure of obtain- 
ing every feature of quality and performance 
that you need in a Honeywell panel. 

In Honeywell’s Panel Division, meticulous atten- 
tion to engineering detail and highly developed 


Honeywell 


BROWN 


Important Reference Data 


tN STRUMENTS 


Fiat we Cotto 














construction techniques watch over every step— 
from blueprint to assembly to final test. Add to 
this engineering and manufacturing skill the 
availability of a complete line of conventional 
and miniature instruments, and the result is a 
control board . . . custom-fitted to your needs. . . 
that makes Panels by Honeywell synonymous with 
the best in centralized control. 

Our local engineering representative will be glad 
to discuss how graphic panels by Honeywell can 
bring new efficiency to your processes. Call him 
today .. . he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4478 Wayne Avenue, Phila- 


delphia 44, Penna. 


Write for your copy of Bulletin No. 85-20, “Centralized Instrumentation . . . unlimited.” 
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turning out 60,000 tons a year of mixed fertilizer when 
its Sheffield, Ala., plant gets going next year, will also 
acidulate with nitric. Eventually, Associated plans to 
build its own acid plant to produce 60 tons of nitric 
per day. 

At Sandy Point, Me., Northern Chemical Indus- 
tries will build a $1.5 million nitric acid plant as part 
of a $2.1 million construction program, which will 
include a unit for acidulating phosphate rock and a 
$600,000 mixing plant. Present superphosphate manu- 
facturing facilities will be adapted to the nitric acidula- 
tion method. Northern will use nitric acid in the 
manufacture of ammoniated superphosphates, which 
will be mixed with muriate of potash and sold as a 
complete fertilizer. The company expects to produce 
about 16,000 tons a year of nitric acid from ammonia. 

Mathieson Chemical, like Allied a big sulphuric 
producer, is likewise eyeing the process. Chemical Con- 
struction Corp. has a pilot plant, and so does Imperial 
Chemical Industries. Many of Europe's fertilizer plants 
use nitric acidulation commercially. 

Principal reasons for the switch to nitric: (1) it 
conserves sulphuric acid, which is either partially or 
wholly replaced; and (2) it’s inherently more economi- 
cal. ‘T'VA, which developed the method, says a producer 
with captive ammonia or nitric acid facilities can 


produce the cheapest phosphate fertilizers in the world. 


Another triple superphosphate producer 

Recently formed Crescent Chemical Co. will 
build a triple superphosphate plant at La Porte, Tex., 
25 mi. south of Houston. It will add 825 tons per day 
to the nation’s current output. 

Getting the sulphuric to keep this new plant going 
won't be easy. Crescent might even have to build its 
own acid plant. 


Gaseous diffusion: Goodyear gets the nod 


The Atomic Energy Commission has picked Good 
vear Tire & Rubber Co. to operate the giant $1.2 mil- 
lion gaseous diffusion plant to be built near Portsmouth, 
Ohio. ‘The plant will produce uranium 235. 

When the plant is completed four years from now. 
Goodyear will be the principal employer there, with a 
force of about 4,000 workers. 

Goodyear will work closely with Union Carbide 
& Carbon Corp. Carbide operates the gaseous diffusion 
plants at Oak Ridge, Tenn., and Paducah, Ky., and has 
done the process development and engineering design 
for each of the diffusion plant additions built since 1946. 
Carbide will help to train key Goodyear personnel. 

AEC decided that Union Carbide would not oper- 
ate the new Portsmouth plant because the government 
wants other industrial companies to participate. Spe- 
cifically, the AEC feels and Carbide agrees that it would 
be unsafe for the nation to have only one company with 
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experience in operating plants using the gaseous dif- 
fusion process. Carbide has operated all gaseous dif- 
fusion units at Oak Ridge and Paducah since the start 
of the atomic energy program. 


Uranium now comes from phosphate rock 


Four chemical companies will extract uranium 
from phosphate rock for the Atomic Energy Com- 
mission. 

First to get into commercial production is Block- 
son Chemical Co., now recovering uranium at its 
phosphate chemicals plant near Joliet, Ill. 

The other three, International Minerals & Chemi 
cal, Virginia-Carolina Chemical and Texas City Chemi- 
cals, are now building full-scale recovery units. Inter- 
national and Virginia-Carolina have plants under 
construction near Mulberry, Fla., and Texas City 
Chemicals is building a recovery unit at Texas City, 
ax. 

All four plants will use Florida phosphate _ rock. 
Uranium occurs in the phosphate deposits of Florida 
and several western states. The uranium can_ be 
recovered when phosphate rock is processed during the 
manufacture of sodium phosphate chemicals and 
commercial fertilizers. 

Blockson designed and built its own recovery unit. 
AEC has contracted to take the uranium. 


Box score on chemical expansion 


The U. S. chemical industry’s defense expansion, 
exceeded only by that of the steel industry, is nearing 
its goal. Since Korea, when the expansion began, 
capacity has been added to meet soaring demand for 
such basic chemicals as ammonia, sulphur, chlorine, 
and benzene from petroleum. 

Goals set for production of these chemicals, com 
pared with pre-Korea, represent such increases as 50 
percent for chlorine and caustic, 25 percent in nitrogen- 
producing facilities and 80 percent in benzene capacity. 

Increased production of the more important chemi- 
cals for defense is called for in +3 expansion goals. These 
include: eight coal chemicals, nine other organics, five 
solvents, 1] inorganic chemicals, four agricultural chemi- 
cals, and oxygen, vulcanized fiber, carbon black, acti- 
vated carbon, plastic materials and penicillin. 

Of the 43 important chemical expansion goals set, 
29 have now been reached. In coal chemicals, these 
are aniline, anthraquinone vat dyes, phenol and phthalic 
anhydride. Other organic chemicals include butadiene, 
ethylene glycol, ethylene oxide, methanol, ethyl alcohol 
and sebacic acid. Goals have likewise been reached for 
such solvents as carbon tetrachloride and methyl 
chloride. Inorganics include calcium carbide, chlorine, 
hydrofluoric acid, hydrogen peroxide, synthetic vellow 
iron oxide, phosphorus, sodium cyanide and soda ash. 
Agricultural chemicals comprise primarily benzene 
hexachloride, DDT, lindane and nitrogen. Other 

(Continued on page 112) 
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THE CHEMENTATOR, continued 


chemicals for which goals have been met: chiefly styrene 
monomer and methyl styrene, and penicillin. 

At present, production of 14 chemicals still falls 
short of demand, and more capacity must be added with 
or without the help of fast tax amortization. Expansion 
targets for coal-tar chemicals in this category are: naph 
thalene, 40 million pounds; quinoline, 3 million pounds; 
resorcinol, 2 million pounds. 

Other organics for which added capacity is needed 
are: formaldehyde, 48 million pounds; synthetic 
glycerine, 23 million pounds. In solvents, a goal of § 
million pounds is sought for perchloroethylene, of 10 
million pounds for trichloroethylene, and of 34 mil 
lion pounds for methylene chloride. 

Inorganic chemicals still shy and their expansion 
goals: titanium dioxide, 27 million pounds; sodium 
chlorate, 3 million pounds; lithium compounds, 640,000 
pounds. Oxygen production is to be lifted to 2.25 
million cubic feet; output of vulcanized fiber to + mil- 
lion pounds; and capacity for plastic materials to 993 
million pounds. 


Chemicals needed for polyamide fibers 


DPA has called for expanded production of four 
organics used in making polyamide fibers, principally 
nylon, by the beginning of 1955. The four: adipic acid, 
idiponitrile, cyclohexane and hexamethylenediamine. 

Capacity for production of adipic acid will be 
lifted to 265 million pounds, and for adiponitrile to 141 
million pounds. Goal for cyclohexane capacity is 237 
million pounds; hexamethylenediamine production will 
rise to 143 million pounds. 

Still eligible for fast tax writeoffs are facilities to 
produce 27 million pounds of adipic acid and 47 mil 
lion pounds of cyclohexane. Enough applications for 
quick amortization have already been received for the 
other two chemicals. 


Du Pent holding company’s steck sold 


A syndicate of investment bankers has just sold to 
institutional investors a big $17 million block of 3,000 
common shares of the fabulous Christiana Securities 
Co., the Du Pont family’s holding company. <A 
secondary offering, this first large sale was effected by 
private placement at an undisclosed price. Bankers 
refused to comment on the transaction. 

Stock of the huge trust, with total investments of 
$1,133,339,000 at the end of last year, is quoted cur- 
rently over the counter at $5,875 bid and $6,025 asked. 

The stock is believed to have been the holding 
of the late Lammot Du Pont, who retired from the 
job of Du Pont board chairman in 1948. Once head 
of Christiana Securities also, he left at his death on 
July 24 this year an estate estimated at $75,325,000 in 
personal property, plus $325,000 in real estate. 

It may be that the sale of the Christiana stock 


was to raise, at least in part, the cash to pay the heavy 
federal and state taxes on the estate. 

Christiana is capitalized at 150,000 shares of 7 per 
cent cumulative preferred stock and 150,000 shares of 
$100 par value common, authorized and all outstanding 

The big holding company’s investments at the end 
of last year comprised 7,460 shares of the News-Journal 
Co., 7,210 shares of capital stock of the Wilmington 
‘Trust Co., 170,000 shares of General Motors common 
and 12,199,200 shares of Du Pont stock. 


Boon to Canada’s paint makers 

First commercial production of pentaerythritol in 
Canada will begin next year when a new $3 million 
plant of St. Maurice Chemicals Ltd. of Montreal starts 
producing at Varennes, Quebec. 

St. Maurice Chemicals is a new company jointly 
formed by Shawinigan Chemicals, Ltd., and Heyden 
Chemical Corp. The plant at Varennes will produce 
30 million pounds a year of formaldehyde and 3 mil. 
lion pounds of pentaerythritol. The solid alcohol will 
go to Canada’s fast expanding paint, varnish, lacquer 
and resin industries. 


Tire maker rolls ahead in chemicals 


Keep an eye on General Tire’s venture into chemi 
cals. It’s only two years since General Tire entered the 
chemical business, but already it has completed a $1 
million plant at Mogadore, Ohio, and is planning a $6.2 


million vinyl resin plant at Calvert City, Ky. And that’s 
only the beginning. 

The Mogadore plant has just turned out its first batch 
of polyester resins for use in binding glass fibers. Soon 
it will be producing high-styrene resins and other chemi 
cals for the plastics and rubber industries. 

Meantime, Robert Wittenberg, who heads General 
‘lire’s new chemical venture, frets impatiently while 
waiting to get started on a $6.2 million vinyl resin plant 
It’s likely to be built at Calvert City, Ky., where the 
company has an option on 85 acres. 

At Calvert City, General Tire could get raw 
materials via pipeline from neighboring plants. Pitts 
burgh Metallurgical, Pennsalt and National Carbide 
would all be nearby. Calvert City is fast becoming an 
important chemical center. 

Currently, General Tire’s chemical business _ is 
running at about $3 million a year. The Mogadore 
plant will almost treble that. And General’s Calvert 
City plant is slated each year to turn out vinyl chloride 
resins worth $10 million. At least half the output 
will be grabbed by General Tire’s other plants at a much 
lower cost to them. 

All this won’t satisfy Wittenberg, however. He’s 
already at work on plans for a $60 million plant expan 
sion for production of petrochemicals and their deriv- 
atives. It’s what General Tire would like to do in the 
next five or 10 years and would call for additional 
—End 


financing. 
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Photo of General Chemical’s Superior New 
Large Crystal Oxalic Acid; Slightly Enlarged. 


FURS—Vegetatle : 
VEXTILES—For removing rus? 


tenning of sole and upper 
feathers; also bleaching of stains. In development of 
color when printing. For re- 
moving soil or smeors ofter 
oniline block printing. 


If you need 
Large or Fine Crystal : 


OXALIC ACI cri 


For These or Other Uses 
| Call on & 


| * 
| Acer setae pa sihe 
enerd err ica abcwage od x - ghew aching 
surface cooting resins and 
explosi' 








manufac: 
PLASTICS—As o turing oxolotes ond other 


: ' polymerizo- chemicals. 
LAUNDRIES—For laundry DRUGS—For manufacturing tion cotelyst or decoloring 
phar 


sours ond rust removers, agent. 








BASIC CHEMICALS 


Whether you require Oxalic Acid in a large crystal form for manufac- 
ture of auto radiator cleaners . . . or a fine crystal material for exacting 
process uses .. . General Chemical can “fill the bill.” 
Long recognized for its consistently high purity, General’s Oxalic Acid 
is a clear, colorless crystalline product which assays a minimum of 99.5% : 
C2H20 * 2H20. It is now produced in large and fine crystal forms to meet 


every requirement. 


If you use Oxalic Acid and have never tried General's product, do so now. 
Learn why so many users always specify “General Chemical” whenever they 
order. For samples and further information, call the nearest company office 
listed below. 


FOR AMERICAN INDUSTRY 


Available in convenient, easy-to- 
handle 100-lb. bags; also 400-Ib. 


GENERAL CHEMICAL DIVISION fibre drums. 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 

Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo * Charlotte 
Chicago * Cleveland * Denver * Detroit * Greenville (Miss.) ® Houston * Jacksonville 
Kalamazoo * Los “—? * Minneapolis * New York * Philadelphia * Pittsburgh * Providence 

_ St. Louis * San Francisco * Seattle * Yakima (Wash.) 

in Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 

ta Caneda: The Nichols Chemical Company, Limited * Montreal * Torente * Vancouver 
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DODGE-TIMKEN PILLOW BLOCKS 


Reg 


HERE are the bearings for 
industry's toughest jobs —in the most compact and 
rugged “package.” 

High radial and thrust capacities. Stamina to 
take heavy shock loads. All-steel construction that 
packs this load-carrying capacity into less weight 
and less space than ever before. 


This brilliant achievement has been accomplished 
through pooling the engineering resources and 
bearing-building experience of Dodge and Timken. | 
This new line so completely fills a need that engi- 
neers are already specifying ‘‘Dodge-Timken All- 
Steel’ for some of America’s heaviest machinery 
and largest industrial projects. 


Completely assembled, permanently adjusted, 
lubricated and sealed at the factory, these All- 
Steel pillow blocks are shipped ready to go to 
work—wherever in industry the going is tough! 

For detailed information and delivery dates write 
to Dodge, or call your Dodge Distributor. 





CALL THE TRANSMISSIONEER 
your local Dodge Distributor. Factorytrained “G 
by Dodge, he can give you valuable assistance 

on new cost-saving methods. Look for his 
name under “Power Transmission Equipment” 

in your classified telephone directory. 
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A JOINT 
ENGINEERING DEVELOPMENT 
BY DODGE AND THE 
TIMKEN ROLLER BEARING 


COMPANY 
SHAFT SIZES: 2'*/,. to 10 in. 


@ All-Steel construction @ Both expansion and non-expansion types 


@ A new Timken bearing design @ Adapter mounting, proven through 


®@ High radial and thrust capacities the years 


®@ Compact— minimum dimensions @ Double piston ring seals 


® Minimum weight; maximum strength @ Sealed both on and off the shaft 


@ Fully self-aligning with spherical @ Fully assembled, permanently adjusied, 
outer race lubricated and sealed at the factory 


DODGE MANUFACTURING CORPORATION, 200 Union St., Mishawaka, Indiana 
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Inside view of tank showing 
construction. it was fabricated 
in three rings with Ampco-Trode 
electrodes. The top and middie 
rings are 3/16 inch Grade 8 
Ampco Metal plate. The bottom 
ring is Vg inch Grade 8 Ampco 
Metal picte. 


Inner coils are 11/2 inch Sched- 
ule 80 Grade 8 Ampco Metal 
Pipe connected with 150 Ib. slip- 
on flanges. 

Grade 8 Ampco Metal bolts and 
Grade 15 Ampco Metal nuts 
were used throughout. 
Fabricators: Pacific Coast En- 
gineering Company, Alameda, 
Colifornia. 


Ampco Metal sulfuric acid sludge 
tank in operation at Shell Oil 
Ce.'s Martinez, California plant. 
Tank is 20 ft. high and 24 ft. 
in diameter. 
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Major 
Oil Refineries 

















Heat Exchangers 





AMPCO' METAL 


to hold Sulfuric Acid Sludge nL SORIA 


wot RESIGTS 
CORROSIO 





Yes, Shell Oil Co. and many other refiners and companies in the process 
industries use Ampco Metal to solve corrosion problems. 

Here’s why! Ampco Metal Grade 8, one of a series of engineered 
aluminum bronze alloys, has these unique properties: high resistance to 
corrosion . . . high tensile strength (75,000 psi) . . . high physicals at 
extreme temperatures . . . high strength to weight ratio . . . high impact 
and fatigue values (Charpy @ -423°F., 93 ft. lbs., @ 70°F. 75 ft. Ibs., 
fatigue limit 28,000 Ibs. @ 100,000,000 cycles) .. . high resistance to wear 
from erosion, abrasion, cavitation-pitting . . . high compressive strength 
(E. L. in Comp. 25,000 psi) . . . high modulus of elasticity (18,000,000) 
.-. easy to fabricate with Ampco-Trode* welding wire and coated electrodes. 

Ampco Grade 8 has Boiler Code Approval and is available in sheet, 
plate, extrusions, pipe, tubing and fasteners. It may be the solution to 
your corrosion problems. Consult your nearest Ampco Field Engineer or 


write us for further information. Fabricating Ampca Metal with Inert 


Tear out this coupon and mail today! Ges Concumable Siam — 


*Reg. U. S. Pat. Off. Ampco Metal, Inc., Milwaukee, Wisconsin 
= . —_ AMPCO METAL, INC., Dept. CE-10, Milwaukee 46, Wisconsin 


Send me information on the application of Ampco Aluminum 
Bronzes for corrosion-resistant service in the Process Industries. 


EONS Name.. .-Title.... 
_MILWAUKEE 46, WISCONSt 
~ : West Caust. * Company 


Company Address...................-..:0000+ GL SH Dry ao eA LO TO Oe 


NIU sic nisnsnecsitasiccntaspestebegiahiecioiesenctidiad Riswcs DD i iaintaciscinn 
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New additive 
for industrial oils 
inhibits rust 


Santolube* 70, a new development by 
Monsarto Research, solves the problem 
of rust on ferrous metal parts of turbines 
and other equipment employing oil in 
closed systems. 


Santolube 70 is effective in concentra- 
tions ranging from 0.02°% to 0.10%. The 
lower dosage usually is ample protection 
in light turbine oils. For more viscous oils 
where salt water is present, higher concen- 
trations of the additive are recommended. 


The new additive has been tested thor- 
oughly, with results proving its efficiency 
beyond normal operating requirements. 


If rusting is a problem with your indus- 
trial oils, get the details on Monsanto 
Santolube 70. Mail the coupon for a copy 
of the new Monsanto Technical Bulletin 
No. O-86, which gives test results, typical 
inspection values and other useful in- 
formation. 


VPI keeps ferrous metals bright 


Manufacturers of machinery and weapons 
are using VPI to protect ferrous metal 
parts from rusting. They are saving time, 
money and the muss of coating such parts 
with heavy grease before shipping. Those 
who receive the equipment save the time 
and trouble of cleaning off the grease. 


VPI, patented by Shell Development 
Corporation, includes Monsanto Dicyclo- 
hexylamine, which, after chemical reac- 
tion, provides corrosion-inhibiting vapors. 
(Note: VPI is a trade-mark, registered by 
Shell Development Corporation.) 


Here’s how VPI works. VPI is a crystal- 
line chemical which slowly vaporizes. The 
vapor forms an invisible film on steel and 
other ferrous metals, which resists the cor- 
rosive action of moisture and even 
under the most unfavorable conditions. 
If metal parts are properly packaged, this 
protection lasts for years. 


air 


If corrosion of parts in storage or transit 
is among your worries, mail the coupon 
of Monsanto’s booklet 


for a new 


which gives complete details. 
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Flow chart shows how Monsanto makes phenol. 


producer of phenol 


Monsanto a leading 


Monsanto’s modern facilities for the man- 
ufacture of phenol, U. S. P., gives you a 
dependable source of supply whether you 
are using the chemical in phenolic resins, 
as a dye intermediate, or in any of the 
numerous other applications in which this 
versatile chemical serves. 

Monsanto Phenol, U. S. P., is 
to these specifications: Crystalline 
Uo 8. &.: 


colorless mobile liquid; solution in water 


made 
solid, 
White crystalline solid; melt, 
(1:15) clear and colorless; non-volatile 
residue (100° C.) 0.01% max.; crystal- 
lizing point 40.6° C. min. Distillation 
range: first drop 180.0° C. min.; 100% 
(first drop to dry point) 2.0° C. max.; 
50% to dry point 0.2° C. max. 


If you need phenol immediately, contact 
the Office for 


quotations on the product in 200-pound 


nearest Monsanto Sales 
tins, 450-pound drums or tank cars. Mail 
the coupon for a copy of the 12-page 
booklet, “‘Safe Handling of Phenol.” 


Phenol serves in these products 


Dyestuffs 
Molding resins 
Varnishes 
Enamels 
Lacquers 

Paints 
Lubricating oils 
Textiles (printing) 
Explosives 
Tanning materials 


Pharmaceuticals 
Medicinals 

Antiseptics 

Germicides 
Preservatives 
Deodorants 

Soaps 

Vermin exterminators 
Rubber 

Photographic Chemicals 


How to make your product smell... better 


have turned to Santomask...and their 
products smell better. 


If you have a product that pleases your 
customers in every way except odor, take 
a look at Monsanto Santomask.* Since 
1939, Santomask has been changing ob- 
jectionable odors into pleasing aromas. 


The paint industry, for example, finds 
that 65 out of every 100 cans of paint are 
sold to amateur painters. And it found 
that the amateur painter wants paint with 
a pleasant odor. To meet this customer 


requirement, many paint manufacturers 
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The paint industry is only one of the many 
served by Santomask. It is used in print- 
ing inks, adhesives, vinyl film, lacquer 
coatings and acetate-butyrate (plastic) 
moldings. It has possibilities of usage in 
many other products. Santomask is com- 
patible with a wide range of materials. 
For information on Monsanto Santomask, 
mail the coupon or contact the nearest 
Monsanto Sales Offi 
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Liquid Germicide 
Santophen 1 Solution 
Now Available 


Commercial production of Santophen* 1 
Solution, a new liquid germicide effective 
against both fungi and bacteria and con- 
sisting of 75 per cent by weight Santophen 
1 and 25 per cent isopropanol, has been 
announced by Monsanto. 


Santophen 1 flakes for those who prefer 
the 100 per cent active material will con- 
tinue in the Monsanto line. A germicide 
of substituted phenolic composition, San- 
tophen 1 shows phenol coefficients in the 
order of 150 to.200 against standard test 
organisms, and kills fungi in concentra- 
tions of .005 to .05 per cent. It is non- 
irritating in usage dilutions and relatively 
nontoxic to higher animals, according to 
company tests. 

Santophen 1 has been formulated for a 
variety of general disinfectant purposes, 
particularly in hospitals and restaurants. 


Foamed-in-place 
Isocyanate Resins 
Have Features 
Valuable to Industry 


A new-type foam resin with unusual prop- 
erties is attracting widespread attention 
in many industries. 


Based on toluene isocyanate, the new light- 

weight foam resin has unusual charac- 

teristics: 

® Can be foamed in place. There is no 
need to shape, fit or transfer finished 
piece. 

® It can be made to stick to surface of 
cavity in which it is made. 

® Density can be varied from three to 
twenty-five pounds per cubic foot. 


SEND LITERATURE: 

DC Booklet, “Safe Handling of Phenol.” 

© Booklet, “VPI.” 

Oo jogaieet Bulletin No. 0-86, ‘“Santolube 


© Technical Bulletin P-125, “tsocyanates.”’ 

© Technical Bulletin P-144, “isocyanate 
Foamed-in-Place Resins.” 

SEND INFORMATION: 

© Santomask. (©) Santophen 1 Solution. 

© Santomerse. () Isocyanates, 

() Dicaicium Phosphate. 
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Watch this space 


FOR IMPORTANT NEWS 


in our next issue 


about SANTOMERSE 
Wetting Agent 


There will be an important new de- 
velopment in Santomerse* wetting 
agents. Look for the details in this 
same space in our next issue. This 
may be the news that will help you 
obtain improved quality in your 
processing. 











Foam bubbles are discontinuous and 
foam itself is rigid. 
Foam may be filled with inert mate- 
rials to get a variety of properties. 
Properties of isocyanate foams make 
them worthy of consideration for elec- 
trical and electronic applications. 
Foam has good thermal insulation 
properties. 

© Foam is resistant to water. 


These foams give excellent results when 
used for filling voids in process equipment 
to exclude moisture or other substances. 
They also are used to put strength into 
intricate spaces without the addition of 
excessive weight; example: aileron and 
wing tips of aircraft, 


You may have an application where the 
unique properties of isocyanate foams will 
be useful. 


TWO NEW INTERMEDIATES: 


alpha naphthyl isocyanate 
diethy! carbamy! chloride 
are now part of this established line of 
products: 
toluene di isocyanate 
pp’ di isocyanato diphenyl methane 
phenyl isocyanate 
octadecyl isocyanate 
ethyl isocyanate 
dimethyl carbamyl chloride 


For general description see Bulletin P-125. 


FOR MORE INFORMATION—Send 
for new edition of our technical bulle- 
tin P-144, “Isocyanate Foamed-in-Place 
Resins,” or write our sales department 
giving details about specific requirements. 


MONSANTO CHEMICAL COMPANY 
1700 South Second Street, St. Louis 4, Missouri 


Feed-grade 
Dicalcium Phosphate 
Plant in Operation 


A new plant for producing dicalcium 
phosphate, a key ingredient in feeds, has 
been completed at Trenton, Michigan, and 
is now in full operation. 


From this strategically located plant Mon- 
santo will ship two grades of dicaicium 
phosphate, 18'4% phosphorus and 21% 
phosphorus. These grades are available 
for shipment in 100-pound bags or bulk 


¥ 


carloads. 

Dicalcium phosphate supplemented feeds 
are popular with stockmen because they 
contain phosphorus in a form that is 
virtually 100% available to the animal. 
In addition, the Monsanto product has 
the advantage of a carefully controlled 
composition. There is no variation from 
batch to batch, shipment to shipment. 
Monsanto dicalcium phosphate is also 
easy to handle. There’s no caking and 
bridging to cause costly slowdowns or 
stoppages. 

If you would like to know more about 


this product use the coupon. 


MONSANTO CHEMICAL COMPANY, 1700 South Second 
Street, St. Louis 4, Missouri. District Sales Offices: 
Birmingham, Boston, Charlotte, Chicago, Cincin- 
nati, Cleveland, Detroit, Los Angeles, New York, 
Philadelphia, Portland, Ore., San Francisco, Seattle, 
Twin Cities. In Canada, Monsanto Canada Limited, 


Montreal, 
*Reg. U. S. Pat. Off. 


SERVING INDUSTRY...WHICH SERVES MANKIND 


Please send, without cost or obligation, information or literature as indicated at left, 








Continuous Radioactivity Measurements 


with the & Counting-Rate Meter 
for NUCLEAR RESEARCH * CHEMISTRY * MEDICINE & BIOLOGY 


GEOLOGY * METALLURGY * AGRICULTURE 


The G-R Type 1500-B Counting-Rate Meter, 
with Geiger-Mueller Counter, is a complete pre- 
cision instrument for the continuous visual, aural 
and graphic measurement of the rate of random 
radiation. It is basically a laboratory instrument 
rather than a field survey device. 

Four response speeds control meter fluctua- 
tions for varying conditions — change in rate of 
count occurring in a fraction of a second can be 
recorded or measured accurately —high input 


Type 1500-B 


Counting-Rate Meter 


The Type 1500-B Counting-Rate Meter 
is being used to drive the Esterline- 
Angus 5 ma model pen recorder... 
particularly useful for obtaining a per- 
manent graphical record of changes in 
rate. Visual and aural indication of 
radiation intensity are provided by panel 
meter and loud speaker. 


*x MINERALOGY 


sensitivity permits use of long cable to counter 
tube — calibration adjustment on panel — accu- 
racy unaffected by +10% changes in line voltage. 


WITH THIS INSTRUMENT the geologist 
has observed the disintegration of mineral deposits 
to learn the age of the earth... the metallurgist 
has compiled valuable data on case hardening, 
welding and alloying...chemists have studied 
photosynthesis by tracer techniques. . . biologists 
have determined the effects of dosage of food or of 
medicine on a specific organ, and have applied 
irradiation selectively . . . the mineralogist has tabu- 
lated the relative abundance of natural radio- 
active isotopes. 

Crystallography, oil surveying, glass and plastic 
manufacturing, combustion engineering design, ore 

assaying and turbulence research are 
but few of the many fields 
where measurement of radio- 
activity is proving very 
valuable. 





























Range: full-scale values of 200, 600, 
2000, 6000 and 20,000 counts per 
minute — minimum rate readable on 
meter scale 1s 5 counts per minute 
Pre-amplifier: buiit into hand probe at end 
of 6-foot cable — adapter permits use of et- 
ther self-quenched or internally quenched 
counter tubes of any design 


ABRIDGED SPECIFICATIONS 

Accuracy: + 3% of full scale 

Response: Four response speeds for wider 
range of meter damping 

Counter Circuit Voltage: continuously variable 
from 400 to 2,000 volts, and available at 
rear of instrument — can be read from 
8-position switch and calibrated dial — 
means provided for standardizing voltage 


Output: trigger circuit output — recorder 
jack on front panel 

Accessories Supplied: plug for connecting 
recorder, counter tube adapter, line cord 
and spare fuses (counter tubes extra) 
Type 1500-P4 Beta-Gamma-Ray Counter Tube $40 
Type 1500-P5 Beta-Gamma-Ray Counter Tube $50 
Type 1500-P11 Probe Mounting Stand . . . $12.50 


S, GENERAL RADIO vol ls 


275 Massachusetts Avenue 


NEW YORK 


Cambridge 39, Massachusetts 
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.. for clean 





performance 


The motor carrying a Fairbanks-Morse seal is your assur- 
ance of long, dependable service’... the best in motor 
performance. 


Why? In totally enclosed, fan-cooled motors, for ex- 
ample, Fairbanks-Morse brings you symmetrical dual-end 
ventilation, an exclusive feature that speeds cooling, 
eliminates “hot-spot” dangers . . . complete protection of 
vital parts from dust, chips and corrosive gases ... for 
clean performance in the dirtiest locations. 


Whatever the drive problem on your equipment,. you'll 
find the one motor best suited to that application in the 
complete Fairbanks-Morse line. 


When you look for electric motors...look for the 
Fairbanks-Morse seal. For over 120 years it has stood 
for the finest in manufacturing integrity —to all industry. 
Fairbanks, Morse & Co., Chicago 5, Ill. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the best 





ELECTRIC MOTORS AND GENERATORS © MAGNETOS © DIESEL LOGOMOTIVES AND ENGINES 
PUMPS © SCALES @ HOME WATER SERVICE EQUIPMENT © RAIL CARS » FARM MACHINERY 
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VICTOR AMMONIUM PHOSPHATES OUTSTANDING 
FLAMEPROOFING AGENTS 


Victor monoammonium and diammonium phos- 
phate, the Fyrex® group, and Victamide* are doing 
things for industry. From matches to building 
materials, manufacturérs will tell you that the 
ammonium phosphates are the most efficient flame- 
proofing agents known for their products. These 
busy chemicals are used extensively to flameproof 
paper, wood, textiles, and vegetable fibefs. Victor 
monoammonium phosphate is used to prevent after- 
glow in matches. 


FROM FOOD TO FABRICS 


Victor ammonium phosphates are truly versatile 
compounds and improve many products and proc- 
esses. They are applied successfully to the manu- 
facture of many food products. Victor monoammo- 
nium phosphate is used as an ingredient in plant 
foods, as a cleaner and rustproofer of metals, and 
as an ingredient in glass and vitreous enamels. 
Victor diammonium phosphate is used in the 
formulation of ammoniated dentifrices, as a cata- 
lyst for urea and melamine resins, in the manufac- 
ture of chemicals, and in the dyeing of textiles. 


ATTENTION CHROME DYERS OF WOOL! 


Victor diammonium phosphate can save you as 
much as four hours in dyeing time . . . help you save 
on labor and production costs. 

Victor diammonium phosphate is a unique and 
valuable chrome-dyeing assistant in that it pro- 
vides the desirable initial pH which persists while 
the bath is brought to boil. Upon continued boiling, 
the pH falls gradually, allowing ample time for 
proper distribution of the dye. 


(*U.S. Pat. 2122122 
c---------------- 
VICTOR CHEMICAL WORKS 
141 West Jackson Boulevard, Chicago 4, Illinois 
Please send without cost or obligation: 


Sample of Diammonium 
Phosphate (Chrome Dyeing 
Technical Bulletin) 


Sample of Flexible Fyrex® 
Sample of Victamide 
Victor Catalog 


Lscseinetinastnienenenbeneneuneneenens -_ 


Sample of Monoammonium 
Phosphate 


Sample of Fyrex® 


Sample of Speciol Flexible 
Fyrex® 


Additional Information 





Victor diammonium phosphate prevents wide fluc- 
tuations in pH, promotes unusual levelness, and 
makes chrome dyeings more easily reproducible. 

Mail the coupon for technical bulletin and sample. 


PROBLEMS SOLICITED... AID AVAILABLE 


A good look at the information on the following 
page could be your first step in finding something 
new for your company. There is that possibility. 
Experimental samples and additional information 
on Victor ammonium phosphates are available. Mail 
the coupon. Our research and development staff 
welcome the opportunity to work with you. Please 
attach the coupon to your company letterhead. 


HOW INDUSTRY PROFITS FROM VICTOR PHOSPHATES 


More and more, industry is turning to the growing 
Victor phosphate family to help do many jobs better 
and at lower cost. At Victor, new chemicals and 
new uses are being discovered continually. Upon 
investigation, you may find that one or more of 
these versatile chemicals can solve an important 
product or process problem for you .. . give your 
company the opportunity to increase efficiency, 
lower costs, and further improve product. 


VICTOR ... THE DEPENDABLE NAME IN CHEMICALS 


COMPANY 


STREET_ 


As a manufacturer of industrial chemicals, Victor 
is recognized for dependability . . . dependable 
research, dependable standards of manufacture, 
dependable product quality, and dependable service 
to customers. Victor’s multiple plant facilities and 
technical assistance to industry are unmatched in 
the phosphate field. Most definitely, users have 
come to know Victor as the dependable name in 
chemicals . . . a thought that will serve you well 
when selecting a source of supply. 





ZONE STATE 


(Fill in and attach to company letterhead) 
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IMPORTANT PROPERTIES OF 


VICTOR FOOD-PURITY AMMONIUM PHOSPHATES 


MONOAMMONIUM PHOSPHATE DIAMMONIUM PHOSPHATE 





Formula (NH.) H2PO, Monoammonium Phosphate is a brilliant, (NH,)> HPO, Diammonium phosphate is a brilliant 

Mol. Wt. 115.08 white crystalline or powdered material 132.07 white crystalline or powdered product 
Spec. Gravity 1.803 meeting all U.S. Pure Food Law require- 1.619 complying with all U.S. Pure Food Law 
ments. requirements. 





Phosphorus Pentoxide (P20s) . Phosphorus Pentoxide (P20: 53.5% 
Ammonia (NH3) d Ammonia (NH; . 25.2% 
Sulfate (SO;) an 0. Sulfate (SO:) ‘ .. + 0,06% 

° " Iron (Fe).... nae . 25. tron (Fe) .. 38.0 ppm 
Typical Analysis Fluorine (F) , he B Fluorine (F) . 1.6 ppm 
Arsenic Oxide (As2Os) stein , . Arsenic Oxide (As20;) .-... 0.1 ppm 
Lead (Pb) : é Lead (Pb) ..... 0.3 ppm 
pH (1% solu.) eatieks : pH (1% Solu.) ; : . 8.0 





Regular—Alll through 10 mesh Regular—Substantially all through 10 mesh. 

Powdered 99% Powdered Monoammon. Phos. sub- Powdered FF—Substantially all through 100 mesh. 
stantially all through 100 mesh. 1% Tricalc (Powdered Diammonium Phosphate contains 0.5% 
Phosphate as conditioner. Tricalc. Phos. as conditioner.) 


Granulation 





Grams. NH,H2PO, per 100 grams of: Grams (NH.)2 HPO, per 100 grams of: 
c. Sat. Sol. Water 
30.0 42.9 
38.6 62.8 
40.8 69.0 
42.9 75.2 
Solubility , E 45.0 81.8 
47.2 89.2 
49.3 97.3 
100 ‘ d 51.4 106.0 
110.5 








Flameproofing of paper, textiles, wood and vegetable Its flameproofing properties and uses are similar to 
fibers. Prevents afterglow in matches. An ingredient those for monoammonium phosphate. In the formula- 
of plant nutrients. Manufacture of yeast, vinegar, yeast tion of ammoniated dentifrices. To control the pH of 
foods, bread improvers. As an acid cleaner and rust- soda crackers—U.S. Pat. 2288118. As a catalyst for 
proofer for metals. As an ingredient in glass and urea and melamine resins. As a buffer in the chrome 
vitreous enamels. dyeing of wool. In the manufacture of high purity 
calcium phosphates for use in phosphors. 





Availability Commercial Quantities. Commercial Quantities 





Packages Multiwall Paper Bags—100 pounds net. Multiwall Paper Bags—100 pounds net. 
% Monoammon. Phosphate % Viammon. Phosphate pit of 0.5% Sola. 
100 











Buffering 
Solutions 


SEZsBo 














Dependable Name in Fyrex® is a substantially neutral phosphate of ammonia in fine crystalline form. 
Flexible Fyrex® is also a neutral product to which a variety of softening agents has been 


e 7 
“4 / Cils added to prevent material from adhering to drying rolls, plates, or forms, and to preserve 
VOL C flexibility of materials. 


for 54 Years Special Flexible Fyrex® provides rapid penetration of its solution for materials which 
are difficult or slow to wet and in addition preserves the flexibility of the treated materials 
by inhibiting the crystallization of ammonium phosphate. 


VICTOR CHEMICAL WORK s Solubility: Approximately 54 parts in 100 parts saturated solution at 26.5° C. 


141 West Jackson Boulevard, Chicage 4, lilinels Uses: Flameproofing of textiles, paper, Applied to paper, fabrics, or insulating mate- 
A. R. Maas Chemical Co., Division wood, vegetable fibers, rials by dipping, spraying, or contact rollers; 


4570 Ardine Street, South Gate, Calif. to wood under pressure in autoclaves. 
Containers: 100 lb. paper bags 
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THE ARMSTRONG GUARANTEE 


Every Armstrong Trap is unconditionally 
guaranteed to be free from defective 
workmanship or material, to function 
perfectly, to fulfill all claims in every re- 
spect, and to give complete satisfaction. 


N= FOR ONE YEAR, not for two years, but for life are 
Armstrong Traps guaranteed against defects. Not under qualify- 
ing conditions, but with mo strings attached, are Armstrong Traps 


guaranteed to give satisfactory performance. 


Only a good steam trap could possibly be backed by such a guarantee. 
Here are some of the reasons the Armstrong Guarantee is possible:— 


C1) EXPERIENCE. Armstrong, in business since 
1911, originated inverted bucket traps and has built 
far more than anyone else. 


e SERVICE. Armstrong traps and parts are 
carried in stock at more than 100 points in the 
United States. Complete repair and overhaul service 
is available in principal centers. Armstrong Repre- 
sentatives are factory-trained to give you unequalled 
assistance on trap selection, installation, mainte- 
nance and troubleshooting problems. Armstrong 
literature gives you reliable, usable data on all 
phases of trapping. 


3) DESIGN. Armstrong traps offer an optimum 
relationship between bucket weight, leverage, lever 
travel and orifice size to give big capacity in a small 
trap and assurance that the valve will open and 
close properly under adverse operating conditions. 


The patented free-floating ‘‘frictionless’”’ leverage 
system reduces wear to a vanishing point, prevents 
sticking. The swirling action of condensate down 
under the bucket, up and out through the orifice, 
scrubs the trap clean of ordinary dirt and scale. 


4 ] QUALITY. The valves and seats in Armstrong 
traps are chrome steel, hardened, ground and lapped 
in mated sets to a steam-tight fit. All other working 
parts are corrosicn-resistant, wear-resistant stainless 
steel. You get mechanisms in low and medium pres- 
sure traps that are identical in design, materials and 
workmanship to those in traps for 900°F, 950 psig. 
Every Armstrong trap, not just an occasional one, 
is inspected and tested before shipment. 


You cannot go wrong when you specify “traps shall 
be Armstrong!” For the name of your Armstrong 
Representative write: 











See Our Exhibit 


| Power Show 


ARMSTRONG MACHINE WORKS “ri meuipaic 


858 maple Street, Three Rivers, Michigan December 1-6 


_™ ARMSTRONG 








Guaranteed Armstrong Products 


Cast semi-steel inverted 
bucket steam traps for pres- 
sures to 250 Ibs. Side inlet- 
side outlet or bottom inlet-top 
outlet body styles. Catalog J. 


Forged steel inverted buck- 
et steam traps for pressures 
to 2400 Ibs. Screwed, flanged 
or socket weld connections. 
Catalog J. 


Compound steam traps, cast 
or forged bodies, for big con- 
densate loads up to 300,000 
ibs/hr continuous. Bulletin 215. 


Ball float air and air relief 
traps for automatic discharge 
of water from gas, or gas 
from water. Bulletin No. 2021. 


Dual gravity traps for dis- 
charging water from a light 
liquid. Bulletin No. 209. 


FREE hihstess 


Trapping Practice 


The Armstrong Steam Trap Book, 
Catalog J, gives complete data 
on Armstrong steam traps, covers 
trap selection and calculation of 
condensate loads for nearly every 


type of steam heated equip- 
ment. Trap installation, 
maintenance, trouble- sansiiad 
shooting and repair STEAM Thap 
parts data are also = 
included. Free on 

request, without 

obligation. 








0A nnouncing a New 


INTERNATIONA 


headline achievement-a truly sensational stepin the 
science of Chemical Mixing-a new and important 


concept in the field of Fluid Agitation .. . 


The INTERNATIONAL STABILIZER-BAFFLE stems from International's 
pioneering research in the Science of Mixing as a basic Chemical En- 
gineering Unit Operation. ¢ It prevents ineffective mass rotation and 
creation of a liquid vortex. @ It induces top-to-bottom turnover instead 
of non-useful horizontal swirl. ¢ It is an anti-settling and anti-layering 
device, improving the flow pattern produced by helical propeller type 
mixing elements. 

The INTERNATIONAL STABILIZER-BAFFLE eliminates the whip- 
ping of free-end suspended vertical mixer shafts, with no appreciable 
side thrust exerted on the shaft. It prevents shaft failures which would 
otherwise occur from critical speed considerations. It makes possible 
the use of long thin shafts, up to 10 ft. in length, without the use of 
steady bearings or step bearings. It eliminates the need for submerged 
bearings with their attendant maintenance and repair problems. Con- 
sumes little space and need not rest on the bottom of tank. Thus, there 
is not the usual ‘‘dead”’ volume as with ordinary tank baffles. It can be 
readily removed for cleaning purposes, if necessary. Informative Litera- 
ture sent on request. 


The International 


STABILIZER BAFFLE 


ELIMINATES MIXER SHAFT WHIP—AND LIQUID VORTEX 


INTERNATIONAL MIXERS are now being used throughout 
the world for all industrial applications. They are available in 
all metals and coatings and for all power sources or current 
characteristics. 


fies INTERNATIONAL sales engineers 
are available in your area to help 
you with your mixing problems. 
These sales engineers are right be- 
hind the International perform- 
ance and workmanship guarantee. 


INTERNATIONAL ENGINEERING, INC. 
NEW YORK DAYTON 1, OHIO CHICAGO 


15 PARK ROW 407 S. DEARBORN 


WORTH 2-2580 UG WABASH 2-0733 
INTERNATIONAL ENGINEERING, INC. 


DAYTON 1, OHIO Please send literature checked below: 
TECHNICAL SUPPLEMENT No. 111 CATALOGS 73 & 76 ON TOP AND 
ON STABILIZER-BAFFLE SIDE ENTERING AGITATORS 


CATALOG 74 ON CATALOG 120 ON CHEMICAL 
PORTABLE MIXERS PROCESSING EQUIPMENT 


These two photographs illustrate the 

startling difference in flow pattern, oc- 

curing with and without the INTERNA- 

TIONAL STABILIZER BAFFLE, under 

exactly the same conditions. The shaft 

speed, propeller and rheological proper- 
ties of the mix being the same in both cases .. . 
Impeller is center-mounted operating Counterclock- 
wise at 1750 RPM. Turnover and overall Agitation in 
above photograph is effected by splitting of helical 
Stream, causing the flow to follow a radial path to 
the tank wall, and thence upward. 





Above photograph shows the deep vortex and poor 
solids distribution, without the INTERNATIONAL 
STABILIZER BAFFLE, Note that there is little top 
to bottom turnover and inefficient flow pattern. 
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Our Jim Blackburn 


Back in 1925 a young mechanical 
engineer started to work for McGraw- 
Hill. Although barely two years out 
of Rensselaer Polytech, he was im- 
bued with the idea that he could 
apply his engineering education in 
selling subscriptions to technical pub- 
lications. 

He was given a tryout handling 
direct mail solicitation for this maga- 
zine and our sister journal, Engineer- 
ing News-Record. The young man’s 
ideas and methods clicked almost 
from the beginning. He not only 
talked our language, but he seemed 
to sense the reading habits and needs 
of chemical engineers in the process 
industries. 

Two new publications, Food Indus- 
tries and Construction Methods were 
added to his list, but he was soon 
reaching for even more customers for 
his mailorder laboratory. From man- 
ager of the mail sales division, he was 
promoted to head the Circulation De- 
partment which now has 25 domestic 
and 8 foreign publications. 

Today James E. Blackburn, Jr., 
RPI ’23 is vice president and director 
of both McGraw-Hill Publishing Co. 
and McGraw-Hill International. More 
than 800 men and women working 
under his direction serve more than 
a million readers. His department 
checks, records, classifies and handles 


5,000,000 documents a year. Annual 
mailings will total 12,000,000 to 15,- 
000,000 letters. 

Yet because Jim Blackburn is a 
good organizer and coordinator, he 
seems to find time for some important 
extracurricular activities. I’m told he 
plays a good game of golf. From sorry 
experiences over a span of years I can 
testify to his prowess in bridge, gin 
rummy and poker. 

But of more jnterest to Chemical 
Engineering readers and advertisers is 
James E. Blackburn’s activities as a 
director since Oct. 16, 1947, of the 
Audit Bureau of Circulations. 

Here he is applying his engineering 
methods and principles to the 370 
business paper members of ABC who, 
through their membership, have 
pledged themselves to eliminate guess- 
work in their circulation records and 
methods. Since that affects you as the 
reader who calls the turn on the edi- 
torial content of this magazine, let’s 
have a look at the inner workings of 
the organization that’s behind the 
familiar ABC symbol. 


Your Bureau of Standards 


Back in the early days there were no 
generally accepted means of measuring 
circulation. There were no standards 
of circulation value. The honest pub- 
lisher was never able to disprove the 
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claims of an unethical competitor. 
The advertiser had no way of knowing 
who read what publications, whether 
they were paid for or sent free. 

So a group of publishers and ad- 
vertising men, recognizing the need 
for dependable facts and figures on 
circulation, got together and formed 
a cooperative association which they 
called the Audit Bureau of Circula- 
tions. 

At least once a year, ABC’s highly 
trained auditors come into our Cir- 
culation Department to spend several 
weeks. When they leave, they give us 
a detailed, accurate, verified record 
of all of you (some 37,500) who pay 
to receive Chemical Engineering at 
your home or office. We, and all the 
world, know where you work and who 
you are in terms of your title and, con- 
sequently, of your job interests. This 
information is obviously of great value 
to the advertiser who would reach and 
serve a specific market. 

But perhaps it is less obvious how 
ABC standards of circulation are be- 
hind-the-scene forces that make for 
editorial quality. 

You, as a reader, have indicated 
that you want us to serve you, that 
you are willing to pay for that service 
as long as we meet your needs. We in 
turn have signed a contract with you, 
as a subscriber, to deliver a specific 
number of issues of a specific editorial 
character at a specific price. You have 
the say as to whether or not we stay 
in business. Our very existence de- 
pends on your continued acceptance. 

That is why the ABC audit is our 
invaluable guide in selecting and pub- 
lishing the editorial content of this 
magazine. And ABC is your “Bureau 
of Standards” in making sure you get 
your money’s worth. 

So we on Chemical Engineering are 
proud to have been a member of the 
Audit Bureau of Circulations since its 
inception. And through our Jim 
Blackburn we hope we have contrib- 
uted to its sound engineering methods 
and operations. 
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In stock...Prompt shipment 


When you call Ryerson for steel, you can be sure of 
prompt, personal service from the minute your call 
comes in. With the exception of those few items re- 
maining in short supply, we can fill all your orders 
quickly from stock on hand. And to assist you on any 
problem of steel procurement, application or fabrica- 
tion, the friendly counsel of experienced Ryerson 
specialists is always yours for the asking. 





PRINCIPAL PRODUCTS 

















CARBON STEEL BARS—Hot rolled 
& cold finished 

STRUCTURALS —Channels, angles, 
beams, etc. 

PLATES—Many types including In- 
lond 4-Way Safety Plote 

SHEETS—Hot & cold rolled, many 
types & coatings 

TUBING—Seomless & welded, me- 
chanical & boiler tubes 


ALLOYS—Hot rolled, cold finished, 
heat treated 

STAINLESS — Allegheny bors, plates, 
sheets, tubes, etc. 

REINFORCING—Bors & Accessories, 
spirals, wire mesh 

BABBITT—Five types, also Ryertex 
plastic bearings 

MACHINERY & TOOLS—For metal 
fabrication 
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Double Jeopardy: Scientist or Engineer? 


Strangely enough, there was no substantial increase 
in the scientific content of the major engineering courses 
between the two world wars. Our authority is Dean 
S. C. Hollister of Cornell. He cites this as one of the 
Teasons sO many scientists assumed positions of leader- 
ship in the war program. 

Prof. Gordon Brown of M.I.T. raises the question: 
Is science now the master rather than the servant of 
engineering? Director C. C. Furnas of the Cornell 
Aeronautical Laboratory replies with a personal inquiry: 
If you're sick, would you prefer to call a doctor or 
depend on the advice of a research scientist in medicine? 

Exchanges such as these did much to enliven the 
first joint meeting in Chicago last month of the Engi- 
neers’ Council for Professional Development with the 
American Society for Engineering Education. From 
opposing—often clashing—viewpoints we got the im- 
pression that some revolutionary changes in engineering 
education may be in the making. For the first time 
we found the ECPD accrediting program being chal- 
lenged on the basis that its standards promoted dupli- 
cation and overlapping of educational facilities. 

We were told that individuality has been lost in 
certain areas of the country as competing institutions 
rush to get aboard the ECPD-approved lists. Fewer 
colleges have held out for basic scientific courses in the 
face of the popular demand for more humanistic and 
social studies. Yet we find an increasing number of 
representatives from industry who contend that the 
modern engineer should be educated as a scientist rather 
than as a practitioner. They say that the scientist is 
more versatile than the engineer, can better be trained 
in industry for the practical application of basic prin- 
ciples. 

Such controversy, in our opinion, is stimulating and 
wholesome. ‘There should be no freezing of curricula, 
no rigid standards to be followed blindly in training 


engineers for industry. Yet we cannot help but feel that 
chemical engineering is open to less criticism on this 
score than are the older branches of engineering. There 
always has been a higher content of basic sciences in 
its curricula. A larger proportion of its graduates go 
into research and development work where there are 
fewer fixed borders between scientists and engineers. 
And World War II surely demonstrated the versatility 
and resourcefulness of chemical engineers in tackling 
the widest range of problems. 

Of course, we should not neglect the training of 
specialists. They are needed, as never before, in leading 
the attack into new fields of science and technology. 
But because many more engineers are needed in man- 
agement and administration, we would argue for special- 
ization only in the graduate schools. The four-year 
course must continue to lay the basic foundation for 
further training, at the same time turning out a well 
balanced product for industry. 

Despite the protective provisions of the Constitu- 
tion of the United States, chemical engineers continue 
in double jeopardy. We are judged as scientists for 
any failure to appreciate and understand the basic laws 
and principles on which our technology is founded. We 
are judged as engineers for any shortcomings that may 
develop in our useful applications of the underlying 
sciences of chemistry, physics, and mathematics. We 
are not cook-book engineers. Nor do we aspire to any 
such corny title as “Scienteers.” But from its very 
origin and subsequent development, chemical engineer- 
ing seems to offer most opportunity for the double 
role of scientist and engineer. 
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AXIAL FLOW DRAFT INDUCERS 


Maximum capacity ratings are plotted at 0.5 to 1.0 in. S.P. 


and 1,750 rpm. 


7 
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+ Fan and 1,750 rpm. motor 
— Fan and 1,750 rpm. turbine 
O fan and 2,500 rpm. turbine 
_ O fan and 3,500 rpm. turbine 
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AXIAL FLOW DRAFT BLOWERS 


sent bhp. 


Blower and Fan Costs 


Here is easy-to-use cost information for three 
basic types of air moving equipment. Standard costs are plotted against 
capacity. Accessory and modification costs are covered in text. 


RUDOLPH E. DENZLER 

Common use is made of the expres- 
sion “free as air” wherever men dis- 
cuss costs. To the chemical engineer, 
who utilizes air as a vital material, 
such a phrase does not ring true. Cer- 
tainly the source is free but energy 
must generally be expended to move 
atmospheric air as required for its 
utilization. 

Mechanical work for moving air is 
applied through the use of fans and 
blowers. These devices find wide- 
spread use throughout the chemical 
process industries in supplying air for 
ventilation, combustion and process 
requirements. With this in mind 
cost data have been gathered on sev- 
eral types of air moving equipment. 

The cost information presented on 
these pages deals with three basic 





Rupoirx Denzter compiled these 
cost data while holding an assistant 
professorship at Stevens Institute of 
Technology. 


130 


types of equipment:—Axial flow pro- 
peller fans and blowers; radial flow 
centrifugal fans and blowers; and pos- 
itive rotary blowers, gas pumps and 
compressors. Graphical plots are 
shown for standard conditions and 
costs. The text offers additional cost 
information on equipment extras. 


AXIAL FLOW DRAFT INDUCERS 


These fans are used in lieu of stacks 
for producing draft on building heat- 
ing boilers. Normal mounting posi- 
tion is either in place of an elbow in 
the breeching or on top of the exhaust 
stack. 

The cfm. figures used for plotting 
represent the maximum rating for 
each different sized unit. These rat- 
ings are for 0.5 in. of water static 
pressure (S.P.) on the small fans up 
to 1.0 in. S.P. on the larger ones. 
Each 1,000 cfm. of capacity will han- 
dle the stack gas produced in burning 
10 gph. of oil, 125 Ib. per hr. of coal, 
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Capacities are plotted at 2 in. S.P. 


Numbers on curves repre- 


or 2,000 cfh. of gas rated at 1,000 
Btu. per cu. ft. 

Prices shown on the graph are net 
quoted in March 1952 and include: 

a. Fan and housing. 

b. Fully enclosed multispeed mo- 
tor. 

c. Manual speed controller. 

d. Heat insulation for fan 
housing. 


and 


Price Modifications—The choice 
between breeching or chimney mount- 
ing will have little effect on the cost. 
However, cost will be altered as noted 
by the following: 

1. For angle or double side inlet, 
add 10 percent. 

2. For chimney cap and discharge 
hood the cost increase ranges from 20 
percent on small units to 10 percent 
on larger ones. 


AXIAL FLOW DRAFT BLOWERS 


Propeller blowers used for produc- 
ing boiler draft are roughly cylindri- 
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Capacity, Thousands of cfm 


AXIAL FLOW DUCT FANS 


Capacities are shown for 2 in. S.P. Numbers on bhp. curves 


refer to fan speeds. 


cal with diameters from 14 to 40 in. 
and lengths approximately equal to 
diameter. Boiler draft blowers of this 
type, having either motor and/or tur- 
bine drives, can operate from 0.5 to 
3.0 in. S.P. up to 10 hp. and up to 
5.0 in. S.P. above 10 hp. 

The various capacities which have 
been plotted are at 2 in. S.P. and 
several blower speeds. Variations in 
capacity for the same blower speed at 
static pressures other than 2 in. are 
shown in the following table: 


Static 
Pressure, 
In. of Water 
0.5—1 


Percent Change in Rated Cfm. at 
1 Hp. 5 Hp. 
+33 LS 


5 


Blower speed can be altered to vary 
capacity at any given static pressure. 
Motor drives, for instance, can be fur- 
nished for either 1,750 or 1,150 rpm. 
However, operation at a blower speed 
of 1,150 rpm. is not generally recom- 
mended at more than 2 in. S.P. At 
any given pressure below 2 in. a 
blower rotating at 1,150 rpm. will 
pump # the cfm. at 4 the bhp. re- 
quired for 1,750 rpm. 

Turbine drives for large blowers can 
tun at speeds from 1,700 to 2,700 
rpm. Smaller turbines and blowers 
can operate in the range from 2,500 
to 4,000 rpm. Capacity on small 
units varies as the 1.7 power of the 
speed; large units as the 1.2 power. 
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Capacity, Thousands of cfm 


RADIAL FLOW EXHAUST FANS 


Graph shows capacity ratings at 8 in. S.P. 


Fan speeds are 


shown by numbers on the bhp. curve. 


Costs plotted on the graph are net 
quoted for March 1952 including mo- 
tor and/or turbine. The motor costs 
which are included cover 1,750 rpm. 
motors for 60 cycle, 2 or 3 phase, 440- 
or 550-v. 

Price Modifications. — Equipment 
extras affect the final cost as follows: 

1. Flanged unit for horizontal 
mounting on duct or windbox—neg- 
ligibly cheaper. 

2. Same construction 
mounting—add 7 percent. 

3. Multi-vane damper, with capac- 
ity governor, increases cost $650 to 
$850 according to the blower size. 

4. Same without governor adds 
$350 to $450 to the cost. 

5. Steel turbine for operation on 
600 psi. steam rather than 275 psi. 
—add $300 (all sizes). 

Turbine overspeed trip governor 
—$200 extra for all sizes. 

Turbine steam strainer, relief 
valve and mounting feet increases 
cost $50 to $200 according to size. 

8. Where a combined motor-tur- 
bine drive on the same blower is re- 
quired, the total cost, including a 
multi-vane damper, is the sum of the 
cost of a motor driven and a turbine 
driven blower plus 10 percent. 


for vertical 


AXIAL FLOW DUCT FANS 


The function of these propeller 
fans is to move air through ducts at 
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static pressures from $ to 2 in. of 
water. Units are fabricated for cither 
straight line or elbow mounting with 
the motor mounted outside the air 
stream. 

Straight line units for horizontal o1 
vertical mounting range from 2 to 5 
ft. in diameter and are approximately 
one diameter in length. Elbow fans 
have intakes and outlets from 1 to 
5 ft. in diameter and a total length 
about twice the intake diameter. The 
fanwheel shaft is usually horizontal 
but inlets can be turned in any de- 
sired direction. 

Capacity figures used in the graphi- 
cal plot are normal at 2 in. S.P. for 
any given unit. Actually the various 
fan sizes can be run from 4 to 14 
times the plotted cfm. 

Costs depicted on the graph are net 
quoted in March 1952 for bare fans 
without motor or extras. In general 
to price a motor the speed and bhp. 
must be known. 

Variable fan speed can be obtained 
with a belt drive over a speed ratio 
range between motor and fan of 1:1 
to 3:1. Fan rpm. varies precisely as 
the cube root of bhp. Using this rela- 
tionship with the graph and suitable 
sheave ratios, the motor speed can be 
determined. 

The following table, based on a 
manufacturer's detailed charts for 
cfm.-S.P.-bhp., gives approximate bhp. 


13] 





Dollors 


of Dollors 








[fr Cost, Hundreds of 


ae 





100 ost Hundreds 





























| T Thy 
| t+ ny H+ +} + <— 
Le Oe 

a | 




















8 


Copocity, 


RADIAL FLOW PRESSURE BLOWERS 
Data are plotted for operation at 12 in. S.P. Numbers on the 


bhp. curve give blower speeds. 


values at various capacity-pressure con- 
ditions: 
Horsepower, 


Multiple of 
Plotted Bhp. 


Capacity, 
Multiple of 
Plotted Cfm. 

i. 

1.5 

1 


Pressure, 
In. of Water 


5 0.5 
1.5 less than 0.5 
a. less than 0.5 
0.5 less than 0.5 


0.17 
almost 1. 
almost 0.5 
almost 0.17 


Price Modifications —On_ straight 
line duct fans, weatherproof construc- 
tion increases cost from 10 percent 
for small fans to 20 percent for large 
ones. 

Added costs for elbow fans are: 

1. Motors—25 to 35 percent going 
from small to large motors when us- 
ing 3 phase, 60 cycle, 220- or 440-v. 
units at light or medium ating. 
Where fans work near peak rating 
motor price adds 35 to 45 percent to 
total cost. 

2. Weatherproof housing—15_per- 
cent on direct drives, 30 percent on 
belt driven units. 

3. Vertical shaft—10 percent. 

4. Double inlet—8 percent. 

5. V-belt drive arrangement, pul- 
leys and shaft not included—S per- 
cent. 


RADIAL FLOW EXHAUST FANS 


These centrifugal fans, ranging in 
size from | to 6 ft. in diameter by 0.5 
to 2.5 ft. thick, can be used for static 
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RADIAL FLOW HIGH PRESSURE BLOWERS 


This graph shows costs for 3,500 rpm. multi-stage cast-iron or 


fabricated blowers at several pressures. 


pressure differentials from 4 to 15 in. 
of water. Housings are constructed of 
sheet or plate and wheels are cast or 
fabricated according to required rim 
speed. 

Typical capacity figures at 8 in. S.P. 
were used in plotting the graph. The 
efficient range of cfm. ratings for any 
one fan varies from about one half to 
double that shown by the graph. 

Plotted costs for March 1952 cover 
bare fans including wheel, casing and 
motor base for direct drive, without 
motor. To estimate motor and drive 
cost see note on same under centrif- 
ugal pressure blowers. 

Price Modifications —'The prices 
shown will hold for any fan operating 
in the indicated static pressure range. 
The following construction variations 
will cause the noted price adjust- 
ments: 

1. Mechanical Variations. 

a. Shaft and ring-oiling bearings for 
pulley drive but without pulley—cost 
as shown. 

b. Same as (a.) but with 
bearing—multiply by 1.05. 

c. Extended motor base, two ring- 
oiling bearings and solid coupling for 
connecting motor, motor not included 
—multiply by 1.4. 

d. Closed (shrouded) fan wheel— 
multiply by 1.05. 

2. High temperature service (stand 
ard mechanical arrangement only). 


roller 
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a. Temperatures to 550 deg. F.— 
multiply by 1.2. 

b. Temperatures from 550 to 900 
deg. F.—multiply by 1.4. 

c. Temperatures from 900 to 1,400 
deg. F., units made of stainless steel, 
not insulated—multiply by 3.5. 

d. Same as (c.), but insulated- 
multiply by 4.0. 

3. Special protective coatings for 
wheel and housing. 

a. Galvanized—multiply by 1.1. 

b. Rubber or neoprene, 4 in. thick, 
multiply by 1.8 for small fans to 2.7 
for large ones. 

c. Nine coat Tygon lining (i.e. 
heavy duty)—multiply by 1.2. 

d. Brass construction—multiply by 


1.5 for small fans to 2.5 for large 
fans. 


RADIAL FLOW PRESSURE 
BLOWERS 

Centrifugal pressure blowers of this 
type are designed for delivery pres- 
sures from 6 to 42 in. of water. Riv- 
eted steel plate construction is used to 
produce a range of sizes from 2 to 6 
ft. diameter by 0.5 to 1.5 ft. thick. 

In plotting the graph for these units 
the capacity figures were selected for 
12 in. S.P. Using these figures as a 
base any of the blower sizes can be 
safely operated at 12 in. S.P. over ca- 
pacity ranges from 50 to 150 percent 
of these values. 
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‘The plotted costs are March 1952 
figures on the bare blower for delivery 
pressures from 6 to 20 in. These costs 
cover wheel, casing and base for a 
direct connected motor. 

In order to estimate drive cost the 
motor horsepower and speed must be 
known. Since changes in fan operat- 
ing conditions will affect these two 
values it is necessary to indicate the 
relationships which will exist under 


various conditions. It should be re- 
membered that pulley size ratio must 
be considered where belt drives are 
used. 

For average conditions simply read 
bhp. and rpm. indicated on the bhp. 
curve on the graph. This will be cor- 
rect for delivery pressures from 6 to 
20 in. and for average flow. 

When the static pressure is outside 
this range the bhp. varies approxi- 
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mately as the 0.9 power of the gage 
pressure differential. Wheel speed 
varies roughly as the cube root of the 
gage pressure. 

Where the flow for a given unit is 
different than shown on the graph 
but within the specified range previ- 
ously mentioned the bhp. varies as 
the square of the flow at small pres- 
sure differentials (4 to 6 in. of water), 
and more as the first power for larger 
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RADIAL FLOW HIGH PRESSURE BLOWERS 
Costs are shown for fabricated blowers; 3,500 rpm single stage, 
1,750 rpm. single and multi-stage at 3 pressures. 


Doliors 


Broke Horsepower 





* Difference between outlet a a 
ond inlet pressure | | 
bot tit | | 











= 5 10 20 


Capacity, Hundreds of cfm 


POSITIVE ROTARY BLOWERS AND PUMPS 
Curve bands give data for operating pressures from 3 to 10 psi. 
Numbers on bhp. curve show blower speed. 


$ Static pressure, Inches of Water 








[r Cost,Hundreds of 
T . + 
| 


3h 





| 
30}-—+]-++- 





3) ane 


























=a 


































































































Capacity , Hundreds of 
POSITIVE ROTARY COMPRESSORS 


Graph shows data for 40 psi. delivery pressures. 


speeds are used with this equipment. 
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D Model 


r */,300 Cost 

(2 Inlet & outlet size 
14,000 Max. rpm. 

3 Motor hp 
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cfm. 


2,000 
Capacity , cfm 


3,00C 4,000 


CERAMIC CENTRIFUGAL EXHAUSTERS 


Only two 


Costs include base and coupling without motor. Add 12 per- 


cent for direct drive base; 16 percent for porcelain. 








differentials. Wheel rpm. goes up as 
the fourth root of the flow. 

Price Modifications—Base _ prices 
are multiplied by the noted factors 
where equipment modifications are in- 
volved. 

1. Higher delivery pressures. 


Pressure, 
In. of Water 
6-21 


22-28 


29-35 


36-42 


Factor 


2. Other mechanical arrangements. 

a. For pulley drive with extended 
shaft and two bearings, pulley not 
included—multiply by 1.3. 

b. For unit with base arranged for 
motor and texrope drive, both not in- 
cluded—multiply by 1.5. 


RADIAL FLOW HIGH PRESSURE 
BLOWERS 

Air delivery at pressures from 0.5 to 

psi. is provided by this line of 
centrifugal pressure blowers. Choice 
of units can be made from several 
combinations of design variations and 
types of construction. Among these 
are multi-stage blowers with cast iron 


housings measuring 1 to 4 ft. in diam- 
eter by 0.5 to 3 ft. long; single or 
multi-stage fabricated units having di- 
mensions of 2 to 6 ft. in diameter by 


| to 5 ft. long. Over-all length is 
doubled when motor dimensions are 
included. 

Two graphs are required to show 
data for these blowers. One graph 
gives March 1952 costs for 3,500 rpm. 
multi-stage blowers with either cast 
iron or fabricated housings. Similar 
costs on the other graph relate to 
3,500 rpm. single stage fabricated 
blowers and 1,750 rpm. single and 
multi-stage fabricated units. Prices 
include bare blower with extended 
motor base and coupling, without 
motor. 

As an aid to motor pricing the 
horsepower may be estimated by the 
expression hp. = (cfm.) (pressure in- 
crease, psi.) /100. 

Price Modifications—There are 
only minor price differences between 
cast iron and fabricated construction. 
For accessories the following cost in- 
creases are necessary: 

1. Blast gate at outlet—add 5 per- 
cent. 

2. Filter silencers. 

a. cast iron blowers—increase runs 
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from 10 percent on small machines to 
5 percent on large ones. 

b. fabricated steel blowers—in- 
creases range from 10 percent on 
small units to 15 percent on large 
ones, 


POSITIVE ROTARY BLOWERS 
AND PUMPS 

The twin figure-eight impellers in 
this equipment give positive air or 
gas displacement and operate at dis- 
charge pressures from 3 to 10 psi. 
Impeller gearing produces counter- 
rotation with close clearances between 
the impeller surfaces. Sleeve bearings 
are used which are replaceable on the 
larger blowers. Gas pumps are fur- 
nished with deep stuffing boxes to pre- 
vent gas leakage. 

Blowers in this category run in size 
from one ft. on any dimension to 
10x 5.x 5 ft. Several hundred horse- 
power are required to drive the larger 
machines. 

Net costs for March 1952 plotted 
on the graph are for complete blowers 
without drive or motor. A band of 
prices illustrates the effect of maxi- 
mum delivery pressure on_ price. 
Prices at intermediate pressures be- 
tween 3 and 10 psi. may be found by 
interpolation. 

Capacity values shown on the graph 
are maximum figures for each unit. 
Since these are positive displacement 
machines, smaller flows can be ob- 
tained by proportionately slower ro- 
tational speeds. 

In common with the other equip- 
ment previously discussed estimation 
of motor and drive cost requires that 
motor speed and horsepower be 
known. It is seen that the graph 
shows bhp. plotted as a band against 
flow rate. Spotted in on the band 
are some blower speeds. Interpola- 
tion will be aided by remembering 
that hp. is proportional to pressure 
difference and cfm; rpm. is nearly 
proportional to cfm.; cfm. is nearly 
independent of pressure. 

Price Modifications — These units 
do not have any price extras since 
no variation is made in_ standard 
design and construction. 


POSITIVE ROTARY COMPRESSORS 


An eccentric rotor mounted in a 
cylindrical housing and fitted with 
phenolic resin vanes sliding in radial 
slots characterizes this design of posi- 
tive displacement compressor. These 


units are constructed of cast iron and 
have delivery pressures up to 40 psi. 
The same machines are also used as 
vacuum pumps. 

Capacity plotted on the graph is at 
40 psi. delivery pressure. ‘The capac- 
ity at 10 psi. delivery pressure is 15 
percent greater than at 40 psi. The 
manufacturer can furnish ratings cov- 
ering use of the equipment as a com 
pressor on hot air, sub-atmosphcric 
air and gases other than air. 

Operation of these machines as 
vacuum pumps necessitates some 
modification of the ratings. When 
pumping at 24 in. Hg vacuum the in- 
let cfm. is approximately equal to the 
cfm. rating at 40 psi. At lower 
vacuums ratings increase _ slightly, 
while at 28 in. Hg vacuum the ratings 
are only 75 percent of the 24 in. 
ratings. 

The graph shows March 1952 costs 
for compressors with lubricator, coup 
ling and base only. Motor costs can 
be estimated from speed and bhp. 
Speeds for this equipment are gen- 
erally 865 or 1,160 rpm. Values for 
bhp. at 40 psi. are shown on the graph 
and these values decrease as the square 
root of the delivery pressure permitting 
easy interpolation. 

Price Modifications—A number of 
accessory items used with this equip- 
ment add to the over-all cost. These 
are listed as follows: 

1. Oil separator, filter silencers, re- 
lief and check valves—add 15 per- 
cent. 

2. Air receiver. 

a. For compressors up to 160 cfm. 
capacity—add 40 percent. 

b. For compressors above 160 cfm. 
capacity—add 50 to 75 percent. 

3. Texrope drive without sheaves 
or belts—add 25 percent. 

4. Other accessories such as after- 
coolers, safety devices, stuffing boxes 
for gas etc.—add up to 25 percent 
more. 
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4. DUMP 


Cheaper to Truck This Waste Slurry 


H. J. WELLS 


With the installation of a new plant waste basin some 
2,000 ft. from the source of waste zinc slurry, engineers at 
the Bound Brook, N. J. plant of the Calco Chemical Divi- 
sion, American Cyanamid Co., recently had the problem of 
finding the cheapest way of handling the material. 

A pipeline seemed the most likely choice at first. But 
the high initial cost of a 3-in. underground line amounting 
to $10,000 would be compounded by unusually high main- 
tenance costs of $1,400 per yr. due to the erosive nature 
of the slurry. 

A second alternative was to pump the waste slurry to an 
already available filter tub, then shovel the sludge into 
drums. The drums would be moved to an outside storage 





H. J. Wexts is General Superintendent of Stores and 
Service, American Cyanamid Co., Calco Chemical Div., 
Bound Brook, N. J. 
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area, without emptying any material into the waste basin. 

Analysis showed that labor cost for filling and moving 
drums ($13.20 per day) together with loss of scrap value 
of the drums ($10.50 per day) offset the advantages of 
this method. Total cost for one year would be $6,280. 

A third method was adopted. This involves pumping to 
dump-truck boxes of the type shown above, allowing the 
water to be decanted while filling, then trucking the full 
boxes to the waste basin and dumping. Since the trucks 
were already being used in other service, no purchases of 
trucking equipment were necessary. 

Annual labor cost of moving six truck loads per day to 
the waste basin is $1,050. Maintenance of truck, boxes, 
and pumping equipment is extra. Cost of installation: 
approximately $3,800 ($3,000 for platform). 

At a later date, the sludge will be loaded into gondola 
cars and shipped to customers. 
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What Size Foundation for Your 
Stills and Towers? 


Structural designers meet special problems in designing foundations 


for tall process equipment such as stills, water towers, tanks and chimneys. 


Here is a simplified method for determining foundation size. 


ANDREW A. BROWN 


The structural designer for chemical 
companies and petroleum refineries is 
frequently required to design new 
foundations or analyze existing ones 
which support tall structures such as 
stills, tanks, water towers and chim- 
neys. For these tall structures the 
horizontal thrusts caused by wind, 
off-center piping, machinery or earth- 
quake forces are of such magnitude 
as to cause large eccentricities. 

If the soil explorations indicate pile 
foundations are desirable the design 
is relatively simple because the pile 
layout is usually made to eliminate the 
possibility of piles in tension. How- 
ever, if spread footings can be used, 
the problem becomes more difficult 
if the design criteria permit the re- 
sultant forces to be outside of the 
kern area (see below). A number of 
firms require that a factor of safety 
of 2.0 against overturning be main- 
tained. That is, if the summation of 
moments of all the forces acting on 
the structure is taken about the out- 
side edge of the footing, the total of 
those tending toward overturning 
should be half as large as the total 
of those resisting it. Under some 
circumstances a lesser factor of safety 
is permitted. For instance, if a foun- 
dation for a high still were to be 
designed for earthquake forces, a maxi- 
mum wind velocity and on the as- 
sumption that the still itself was 
empty, all three conditions would be 
unlikely to occur simultaneously. 

The footings for the types of struc- 
ture considered in this article are 
usually constructed octagonal or hex- 
agonal in shape to reduce forming 





A. A. Brown, formerly a senior de- 
sign engineer with one of the large 
chemical companies, is now a Com- 
mander in the USNR. As design and 
construction officer, he is attached to 
the Public Works Office, Fifth Naval 
District, Norfolk, Va. 
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costs. Since the introduction of ply- 
wood, which can be shaped to form 
a circle, some of the more recently 
constructed foundations are circular. 

For simplicity of design and analy- 
sis the footings are to be assumed as 
circular, their size being that of the in- 
scribed circle tangent to the sides of 
the hexagon or octagon. Such a cir- 
cular footing has been used in develop- 
ing the formulas required to compute 
the values plotted in Fig. 2. The 
final results are affected very little by 
using a circular base for design 
purposes. 

The development of the equations 
is not given here although the method 
will be described briefly. It is as- 
sumed that the soil pressure under 
the foundation varies as a straight 
line when there is eccentric loading. 
In Fig. la the rectangular area under 
the foundation represents the soil 
pressure condition when there is no 
eccentric loading. When there is wind 
pressure on the still, or other cause of 
eccentric loading of the foundation, 
the soil pressure variation is as in Figs. 
lb, c, or d. 

In the case shown in Fig. 1b the re- 
sultant load on the base of the founda- 
tion has an eccentricity of less than 
D/8 and is inside what is called the 
kern area. The kern area of any plain 


figure is the area around the center of 
gravity of the figure within which any 
applied load will produce stresses of 
only one sign throughout the figure. 
In a circle of diameter D, the kern is 
a concentric circle of radius D/8. 
Since the resultant is applied in Fig. 
1b at a radius of less than D/8, there 
is positive soil pressure over the entire 
area of the foundation. 

In Fig. le the resultant has an ec- 
centricity of exactly D/8, which means 
that it falls on the boundary of the 
kern area. Here the soil pressure varies 
linearly from a maximum at the lee- 
ward edge of the foundation, to zero 
at the windward side. In Fig. 1d the 
eccentricity of the resultant is greater 
than D/8, so there is a change of sign 
of the soil pressure on the side oppo- 
site the resultant and the unshaded 
part of the foundation tends to lift. 

We are interested in two main 
cases, the first where the resultant out- 
side the kern area gives situations like 
Fig. 1d; and the second, where the re- 
sultant is within the kern and gives 
situations like Fig. 1b. 

Case I, Resultant Outside Kern— 
In this case it is necessary to use cal- 
culus. We first compute the volume 
of the soil pressure solid shown in 
Fig. ld, taking the maximum soil 
pressure f as the permissible pressure, 








(o) 










































































Fig. 1—As foundation loading becomes more eccentric, the soil pressure pattern shifts 


as these diagrams show. 


October 1952—Cuemicat ENGINEERING 














and integrating to obtain an expres- 
sion of the form of V = fD*C,, where 
C, is a function of k, the fraction of 
the foundation width under soil pres- 
sure. To obtain the eccentricity e, 
which is the distance of the center of 
gravity of the soil pressure solid from 
the center line, we first take moments 
of the volume of soil pressure solid 
about the leeward edge of the founda- 
tion and integrate to obtain an expres- 
sion of the form of M, = fD°C,, 
where C,, is another function of k. 
Dividing M, by V then gives the mo- 
ment arm of the entire soil solid, that 
is, the distance of the center of grav- 
ity from the Y axis. This distance is 
e = (fD°C,,)/(fD*D,), but since 
e = D/2 —- e, then e/D = 4 — 
(C,,/C,). This is the equation we 
desire. 

Table I lists values of k from 0.1 
to 1.0 and the corresponding calcu- 
lated values of C, and C,,, from which 
e/D is computed. Note that at k = 
1.0 the condition of Fig. lc is ob- 
tained and e = D/8. In Fig. 2 e/D 
is plotted against the expression 
<W/e'f, in which the factors are 
known in any particular problem. 
This expression is obtainable from 
e/D and C, by recalling that SW, the 
total weight, is equal to volume V 
and also to fD°C,. Therefore, C. = 
=W/fD* or SW /e*f = fD°C./e*f, and 
UW /e*t = C./(e/D)?. 

Case II, Resultant Inside Kern— 
This case is easily solved without cal- 
culus. The soil solid of Fig. 1b is cal- 
culated in terms of D, f” and f”. For 
any particular value of e/D we then 
take the moment of the _ soil solid 
volume A about the center line and 
equate it to the moment of volume 
B about the center linc. From this 
the relation of f’ and f” is found. 
Since C, = (xD*/4)(f” + £%/2) 
and f = f” + f”, C, can then be ex- 
pressed in terms of fD*. Table II 
tabulates values of e/D smaller than 
4 (at which the resultant falls on the 
kern boundary) and from this f’, f” 
and C, are calculated. Values of SW // 
ef are calculated from C, as in Case I 
and the plot of Fig. 2 is continued 
for values of e/D less than 4 (resultant 
within the kern area). 

We are now ready to use Fig. 2 for 
design. The designing engineer usually 
has the weight of vessel or chimney, 
the allowable soil bearing pressure, the 
eccentric loads, wind moments, earth- 
quake forces, etc. From these he esti- 
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Fig. 2—Knowing factors of foundation loading this chart determines foundation 


diameter or maximum soil pressure. 


Table I—Values for Fig. 2 With Resultant Outside Kern 
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0.3927 (Resultant on edge of kern) 


& 


mates the weight of foundation re- 
quired, and from Fig. 2, the diameter 
of inscribed circle. 

A large still weighs 300,000 Ib. and 
the estimated weight of its founda- 
tion plus any earth fill is 160,000 Ib. 
The wind moment is 1,000,000 ft.-Ib. 
and the allowable soil loading, 3,500 
lb./sq. ft. Thene = M/ZW = 1,000- 
000/460,000 = 2.17 ft. and 2W/e’f 
= 460,000/(2.17)* x 3,500 = 27.9. 
From Fig. 2 e/D = 0.12 and D = 
2.17/0.12 = 18.1 ft. Use 18 ft. 

If an overturning moment of 592,- 
000 ft.-Ib. is applied to a still which, 
with its foundation and earth fill, 
weighs 148,000 Ib., what will the soil 
bearing pressure be if the foundation 
is an octagon 16 ft. across? Here e = 
592,000/148,000 = 4.0 ft. Therefore 
e/D = 4/16 = 0.25. From Fig. 2 at 
e/D = 0.25 we find 2W/e*f = 3.7. 
Then f = 148,000/(16 x 3.7) = 
2,500 Ib./sq. ft. 


Fig. 2 gives interesting information 
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C./(e/D)® = 
rW/es 
0.079 
0.264 
0.403 
0.583 
1.099 
1.921 
3.235 
4.17 
5.37 
6.97 
8.94 
10.93 
14.99 
19.60 


0.375 25.13 


Table 11—Values for Fig. 2 With Result- 
ant Inside Kern 

e/D= 

4g — (Cm/ Ce) 

0.120 

0.110 

0.100 

0.090 

0.080 

0.070 


0.060 
0.050 


that will help in limiting or maintain- 
ing the factor of safety. For instance, 
for a factor of safety of 2, the value of 
LW /e’f should be 3.7 or greater. For 
1.5 it should be 1.1 or greater. For 
all values of [W/e’f greater than 25.13 
the resultant falls within the kern— 
but outside for smaller values. 
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That speek on top of the pile... 





Mammoth machine, developed by Leslie engineers, can ture railroad cars which haul the salt to a washing plant. 
harvest six acres of salt a day. It loads directly into minia- Washed salt goes to the 500,000-ton stockpile shown above. 
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---is a bulldozer 


Passing the Salt at the rate of: 6,000 tons 


per day is a machine-sized job. Here’s how they do it. 


ELLIOT SCHRIER 


It’s no mean job to “cultivate” 
close to 29,000 acres of brine ponds 
and to “harvest” up to 900,000 tons 
of salt every year. 

But that’s what Leslie Salt Co. is 
doing along the southern shores of 
San Francisco Bay. 

And they’ve done such a good job 
that Leslie now has the largest and 
most highly mechanized solar evapora- 
tion “salt farm” in the world. 

By using the sun, wind, special har- 
vesting machines and their own en- 
gineering skill, they’ve made this one 
of the few places anywhere that can 
turn out high-purity salt by solar 
evaporation on a sound chemical engi- 





Ex.uior ScuriEr, our Western Edi- 
tor in San Francisco, turned in this 
first-hand account of how Leslie Salt 
“cultivates” its ponds and “harvests” 
its salt. 


Immense solar evaporation ponds of Leslie Salt Co. line San Francisco Bay’s 
shore near Newark, Calif. Leslie now has 29,000 acres under salt cultivation. 
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BRINE flow through Leslie’s “salt farm” is shown here. It’s necessary to process 8,800 gal. of water to get a ton of salt. 


neering basis. Their method is now 
known as the California process. 
What's more, Leslie engineers arc 
going ahead with their plans to opet 
ate on a bigger scale. By 1958 they 
expect to have over 40,000 acres and 
a fifth plant in operation on ‘San 
Francisco Bay. When the fifth plant 
reaches full production in 1965, 
Leslie’s solar salt “crop” will hit close 
to 1,300,000 tons annually. 
>The Good Earth—Several factors 
other than a ready market) combine 
to make San Francisco Bay the ideal 
place for a solar salt industry: 
eLack of rain and the prevailing 
westerly winds cause a high net rate of 
evaporation from the end of March 
through September; 
e Thousands of acres of low-lying 
marsh land allow evaporating ponds 
to be laid out and operated at a low 
unit cost; 
@ Marshes at 
pumping costs at a minimum; 
e The peculiar type of clay forms a 
water-tight pond bottom that cuts 
down the leakage of brine. 
> Engineered Ponds—Building a pond 
system is a big engineering job. Nine 


or near sea level keep 


or ten concentrating ponds and sev 
eral crystallizing ponds make up a 
production unit. 

Concentrating ponds should cover 
an area 15 times as great as the crvs- 
tallizing ponds. They are built bv us- 
ing floating clamshell dredgers to raise 
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levees to a height of about 4 ft. on 
ground low cnough that water can be 
taken in through floodgates at high 
tide without pumping. Wherever pos- 
sible these floodgates take advantage 
of the driving force of the prevailing 
winds. 

Concentrating ponds, the largest 
covering up. to 1,100 acres, are irreg- 
ular in size and shape, more or less 
follow the contour of the land. But 
crystallizing ponds must be regular in 
size and shape, with flat, well-rolled 
bottoms sloping gently to allow the 
bittern to drain. 

It takes 5-7 years to make a pond 
system impervious and to bring it to 
maturity; then it can produce up to 
40 tons of salt per acre per year. 

From a chemist’s standpoint the 
operation consists of fractional crystal- 
lization; from an engineer’s standpoint 
it’s materials handling. 
> Like a Farm—The production cycle 
is analogous to a large-scale agricul- 
tural operation. No. 1 concentrating 
pond is initially flooded (“planted’’) 
during the fall, after summer evapo- 
ration has raised the total salts content 
of the Bay water to about 3.5 percent. 

As the densitv of the water in- 
creases due to evaporation, it is 
moved slowly forward through the 
concentrating ponds. Gravity and the 
natural tidal flow are used as much as 
possible. 

Algae and other Microscopic vege 


tation cause the ponds to change color 
gradually from blue-green through 
green and yellow to a deep rust; ex- 
perienced “‘salt farmers” can estimate 
the salinity of each pond with a high 
degree of accuracy simply by noting its 
color. 

Brine goes to the crystallizing ponds 
when it reaches a density of 24.6-26 
deg. Be. It’s held there until it 
reaches 29 deg. Between these limits 
the maximum amount of high-purity 
sodium chloride deposits. 

Most of the gypsum has settled out 
by the time the brine reaches 25 deg. 
Be.; magnesium salts do not precipi 
tate in quantity before about 30 Be. 
Carbonates of calcium, magnesium 
and iron also drop out at about the 
same time as the calcium sulphate. 

There’s still about 12 percent so 
dium chloride in brine of 30 Be. But 
the volume is small and further evap- 
oration would cause contamination 
with bittern. Leslie sells over a mil- 
lion tons of bittern each year to 
nearby chemical plants for its mag- 
nesium and bromine content. 
> Seasonal Floods—Toward the end of 
December, right after the harvesting 
season, the crystallizing ponds are 
flooded with weak brine to pick up 
any residual salt. This is then drained 
to intermediate concentrating ponds. 

As soon as the rainy season is over 
(around the middle of March) the 
ponds are brought almost to dryncss. 
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SALT harvesting is done by machines that can handle 6,000 tons a day. Coast demand for salt has doubled sinee 1942. 


They are then rolled with mechanical 
rollers and prepared for the coming 
crop. 

Using two 5,000 gpm. 40-hp. 
pumps, the entire crystallizing area is 
flooded to a depth of 14 in. with satu- 
rated brine from the pickle pond (final 
concentrating pond). The level is kept 
constant until the density reaches 29 
deg. Be.; then the brine goes to the 
bittern pond and the crystallizing 
pond is refilled from the pickle pond. 
This cycle is repeated until the end 
of September, when the harvest be- 
gins. 

By this method of controlled cry- 

stallization, about 75 percent of the 
sodium chloride in the water passing 
through the system deposits in large 
crystals 4-6 in. deep and almost 98 
percent pure. 
» No  Pick-and-Shovel—Leslie’s _har- 
vesting method shows how thoroughly 
it has studied the materials handling 
phase of its process. 

In the late 30’s Leslie engineers de- 
veloped a $40,000 tractor-type ma- 
chine that can harvest 6 acres per day. 

Revolving picks break up the salt 
and deliver it to a drag conveyor 
which loads bottom-dump cars with 
two tons of salt per car. Two of these 
machines, each with a nine-man crew 
per shift, have cut the harvesting sea- 
son to three months; under the old 
pick-and-shovel method it often lasted 
for six months. 


Since the object is to delay harvest- 
ing yet finish it before the rainy sea 
son really gets under way, — this 
speed-up in harvesting has increased 
Leslie’s yearly yield considerably. 

The plant operates 24 hours a day 
during the harvesting season. A 24-in. 
gage railroad hauls the salt in 12-14 
car trains from the harvesting ma- 
chines to the washing plant; there it’s 
washed with saturated brine to remove 
dirt picked up from the pond bot- 
tom. Fine particles of calcium sul- 
phate are removed along with mother 
liquor. 

The heavy salt slurry, elevated in 
two streams by centrifugal pumps, 
goes to twin 2 x 20-ft. screw classifiers 
which act as dewatering screws. Each 
stream is then passed through 24 x 
20-in. steel log washers. 

A high-pressure brine spray fol- 
lowed by a fine spray of fresh water 
completes the washing operation as 
the salt is elevated over the perforated 
bottom of a 10x100-ft. inclined de- 
watering drag to the stock piling con- 
vevors. 
> Bulldozers, Too—When operating at 
full capacity the main Leslie washing 
plant can dump 250 tons of salt per 
hour onto the stock piles, where it 
drains. The pile soon develops a hard 
crust, and rain losses are only 5-10 
percent. 

Removing the salt from the stock- 
piles is an earth-moving problem. 
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Caterpillar diesel D-6 bulldozers feed 
a continuous conveyor that can carry 
salt to the refinery, the rewash build- 
ing or to bulk shipping points. 

With close to a million tons of 
solids and 40,000 acre-ft. of water to 
move each year, Leslie has had to 
adopt machine methods to keep up 
with the Coast’s demand for salt. 

Leslie engineers have found it prac- 
tical to use ordinary iron and a rigor- 
ous maintenance and inspection pro- 
gram to beat corrosion on its “salt 
farms.” They are gradually replacing 
the creosote-treated wooden flood- 
gates with automatic cast iron ones. 
While wooden gates are more resistant 
to corrosion, they are not as water- 
tight as iron ones, nor can they be op- 
erated automatically. Wood is used for 
some pump sumps and flumes. 
>» Going to Market—Leslie, major salt 
producer west of the Rockies, has no 
trouble finding markets. 

West Coast demand for salt—less 
than 500,000 tons in 1942—is now 
close to 1,000,000 tons yearly; it'll 
probably top 1,200,000 tons by 1955. 
Already, exports and coastal shipments 
have placed salt second only to 
petroleum products in tonnage passing 
through San Francisco’s Golden Gate. 

Right now, some 54 percent of the 
West Coast’s salt output goes to the 
chemical process industries, almost 
35 percent to chlor-alkali plants alone. 
And these figures are growing. 
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Our Last Industrial Frontier 


Our Intermountain West—that sprawling area west 
of the Rockies and east of the Sierras—may well be 
the nation’s last industrial frontier. 

Today it shows more promise than ever—but no 
boom. And most industrialists who have studied the 
area agree that the boom, though inevitable, will be 
slow to come. 

Behind this long-range optimism is the fact, itself 
slow to gain recognition, that the Intermountain Em- 
pire is a vast reservoir of natural resources for American 
industry. 

This is particularly true for the chemical process 
industries. Name any basic raw material—phosphate 
rock, salt, sulphur ores, limestone, natural gas, potash, 
coal, soda, gypsum—and the chances are you'll find 
plenty of it in Utah or Idaho or Colorado or some other 
of the Intermountain states. But with the exception of 
phosphate rock, none of these basic materials has yet 
been exploited on a really large scale. And the West’s 
phosphate boom, now in full swing, did not get under 
way until after the last war. 

The one thing that the Intermountain area needs 
is markets, local and national, big enough to support 
profitable industrial enterprises. As one industry leader 
put it recently: “This area is still—in the language of 
feudalism—a fief. We look to New York for financing, 
to San Francisco for field supervision—and to God for 
a market.” 

We are confident that markets will develop, slowly 
but surely. And as our Western Editor, Elliot Schrier, 
points out in his Intermountain survey in this issue 
(p. 356), a more favorable freight-rate structure could 
become the area’s most powerful catalyst. 

For the chemical process industries, the Inter- 
mountain West is the country’s largest untapped reser- 
voir of basic raw materials. Far-sighted chemical leaders, 
now recognizing this, are beginning to plan accordingly. 


No Bottleneck Here 


Seldom if ever publicized but one of the most 
important groups within the U.S. Atomic Energy Com- 
mission is its Committee of Senior Reviewers. This is 
the agency established about six years ago to advise the 
Commission on the classification and declassification of 
scientific and technical information. Only recently, 
however, have engineers in industry awakened to the 
fact that technology has never had adequate representa- 
tion on this strategic committee. 

We can thank AEC general manager Marion W. 
Boyer, among others, for a needed reorganization of the 
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committee and its expansion to include some able engi- 
neers and technologists. Dr. Thomas B. Drew, head 
of chemical engineering at Columbia, Dr. R. H. Crist, 
director of physical research for Carbide and Carbon 
Chemicals and Dr. John P. Howe, head of the metals 
division of the Knowles laboratory of General Electric 
are all well-known for their present or past experience 
in industry. 

The more scientific phases of the committee’s work 
will continue to have the expert attention of Dr. 
Warren C. Johnson, associate dean of physical sciences 
at Chicago, Dr. J. M. B. Kellogg of Los Alamos Scien- 
tific Laboratory and Dr. R. Richardson, associate pro- 
fessor of physics at UCLA. 

It is a well-known fact that in the past most 
of the papers declassified by AEC have had to do with 
science rather than technology. Not all of the respon- 
sibility for this rests with the senior reviewers who must 
operate in strict compliance with the security provisions 
of the basic law. But, in our opinion, this reorganiza- 
tion marks another forward step toward more effective 
participation in the AEC program on the part of indus- 
try and its engineers. 


Toward Greater Safety 


Long plagued by a high accident rate, the fertilizer 
industry is now determinedly moving to do something 
about it. The industry will soon have its own section 
of the National Safety Council instead of being only a 
part of the Council’s chemical section. And that’s only 
the beginning. 

This intensified effort is motivated by deepening 
concern over the high injury rate in the manu- 
facture of fertilizers. According to the National Safety 
Council, the fertilizer industry has 14.92 disabling in- 
juries per million man-hours—far above the chemical 
industry’s 5.48 injuries. Severity is likewise greater, 1.93 
days being lost per 1,000 man-hours, compared with 
only 0.85 for chemicals. The many small plants with 
employees not always among the most skilled and alert 
may be contributing factors, but the hazards are real. 

Convinced that these hazards peculiar to fertilizer 
manufacture can be dealt with, industry safety men have 
not only decided to set up their own separate section 
of the Council, but have called upon experts to demon- 
strate at the 40th National Safety Congress in Chicago 
this month how these hazards can be minimized. 

Most dramatic will be the demonstration by Mark 
Withey of the Trojan Powder Co. of multiple-shot blast- 
ing of stored fertilizer. Withey will show by actual 
blasting at the Chicago Heights plant of International 
Minerals & Chemical Corp. that multiple shots with 
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delayed action caps are safer than the older single- 
shot practice. 

Other aspects of safety in fertilizer plants will 
likewise be stressed. An industrial psychologist will 
explain the human element in preventing accidents. 
Fire prevention in design of plants and in maintenance, 
housekeeping in fertilizer plants, dust control, and the 
conduct of safety meetings will all be tackled. Credit 
fertilizer safety men with an encouraging effort to do 
something about an admittedly serious problem, and 
watch for that tragic accident rate to come down. 


For Tomorrow’s Automatic Plant 


Every chemical engineer who visited the 7th In- 
strument Show and ISA Conference at Cleveland last 
month must have come away with the conviction that 
tomorrow’s automatic plants can’t be far away. Instru- 
ments will make it possible—and instruments are the 
fastest developing branch of the industrial equipment 
tree. It is only seven years since the Instrument Society 
of America was organized. ‘he roots of ASME’s Indus- 
trial Instruments and Regulators Division go back only 
16 years. And yet, 1952 mustered close to 200 exhibitors 
at Cleveland, which is still only one-seventh of the 
industry. 

Two trends shown at Cleveland were outstanding 
in their bearing on the automatic plant. Most of us 
are beginning to become familiar with the first—the 
rise of automatic analysis instrumentation. The second 
is by no means so clear, but it points toward new means 
for automatic data recording, and indirectly toward 
a tool which may underlie automatic-plant development. 
One of the biggest deterrents today toward full automa- 
tization is lack of complete process information. Per- 
haps the best method of getting such information is to 
analyze vast quantities of data accumulated from exist- 
ing plants. Here is where the new “analog-to-digital” 
recording systems come in. 

Briefly, they sample continuous measurements at 
intervals as short as necessary, then record the data as 
printed numbers or punched cards. Ideally, for process 
investigation, punch-card recording can lead to auto- 
matic computer analysis of the data, and hence to devel- 
opment of “process equations” on which to base our 
future robot plants. 


Why Hire the Handicapped? 


This month for the eighth time the nation is observ- 
ing National Employ the Physically Handicapped 
Week. Our government is throwing the spot light on 
something most employers in our industry know already: 
“It’s Good Business to Hire the Handicapped.” 

That’s not just a slogan either. The U.S. Depart- 
ment of Labor recently made a joint survey with the 
Veterans’ Administration. Researchers at the two 
agencies matched the actual work records of 11,000 
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disabled workers against those of 18,000 nondisabled 
workers performing identical tasks in more than 100 
plants. 

Here’s what they found: 

¢ Impaired workers as a group produce at slightly 
higher rates than unimpaired workers on the same jobs. 

¢ Impaired workers sustain fewer disabling injuries 
than nonimpaired workers exposed to the same work 
hazards. 

¢ The handicapped have the same wide range of 
skills, abilities, and interests as the nonhandicapped. 

© Quit rate and absenteeism are about the same in 
both groups. 

Vice Admiral Ross T. McIntire, Chairman of the 
President’s Committee on Employment of the Physi 
cally Handicapped expresses the nation’s sentiments 
very well in these words to the volunteers who carry on 
the noble work of restoring the handicapped worker to 
his rightful status as wage earner and taxpayer: 

“Our government has estimated that 2 million 
handicapped Americans can be added to the labor force 
through rehabilitation processes. We must find these 
people, rehabilitate them, hire them. We must find 
jobs for the disabled veterans returning from Korea. 

“And we must aid the civilian handicapped to 
match their abilities to the requirements of jobs best 
suited to their individual talents. Certainly, this is 
challenge enough for ail the volunteers in this impor- 
tant and dedicated work. . . . The handicapped are 
ready. The nation is willing. We should be able to 
do this job better than ever before. 

“This is our mission. God speed you all to its 
accomplishment.” 


Chemical Production Data, 1953 


Plans are now being made by the Bureau of the 
Census to gather data on production of chemicals next 
year. Cooperation of chemical companies has been 
asked so that the lists of chemicals may be as com- 
plete as is feasible, and fully accurate. Fortunately the 
Bureau knows that the exact form of the questionnaire 
is important if the returns from industry are to be free 
from ambiguity. 

Those who have some special needs for commodity 
data should promptly take up their particular problems 
with the chemical division of the Bureau. There is still 
time for the addition of a few questions on the forms 
to be used. And those who have had difficulty with 
earlier questionnaires or Census reports should also give 
their suggestions. 

It is unfortunate that the number of commodities 
on which data can be gathered will be quite limited. 
This makes it even more important that the figures 
asked for be those most urgently needed and that there 
be no difficulty in preparing replies that might delay 
the early completion of the surveys. Now is the time 
to offer the cooperation so essential to get those results. 
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Shortcut to Heat Exchanger Design—I 


You can cut in half the time required for designing 


heat exchangers by the conventional methods. Here’s how to do it 


Cc. H. GILMOUR 


Nore—The method of designing heat 
exchangers described here is applica- 
ble to other types of heat exchangers 
such as condensers and reboilers. This 
is the first in a series which will show 
the application of the method to other 
types of exchangers.—F.p110r. 


Principal reason for designing any 
heat exchanger is to determine cer- 
tain factors so that the fabricator can 
supply you with the exchanger that 
will best do the job at hand. 

Whereas conventional methods of 
design call for tedious calculation of 
factors not needed by the fabricator, 
the method described here eliminates 
the unnecessary calculations. As a re- 
sult time required for design is cut in 
half. 

To be more specific, conventional 
methods call for calculation of tube 
and shell fluid velocities, heat load, 
and coefficients of heat transfer for 
the individual films—from which the 
tube number, diameter and length are 
determined. 

The shorter method yields the de- 
sired terms directly by a systematic 
procedure which places all calcula- 
tions on a single sheet of paper. Shell 
side design is greatly simplified. 

Although used primarily for design 
purposes, the computation sheet for 
this method also works in reverse. It 





C. H. Grrmour is staff engineer 
with Carbide and Carbon Chemicals 
Co. at S. Charleston, W. Va. Previ- 
ously he was assistant director of the 
Boston station, School of Chemical 
Engineering Practice, Massachusetts 
Institute of Technology (1929-1931). 
At Carbide, Mr. Gilmour designs heat 
exchangers for the South Charleston, 
Institute, Texas City and Whiting 
plants. He has designed more than 
500 of the tvpe referred to in this 
article. 
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for conditions of no phase change and cross-flow in shell. 
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factors 
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may be used to find unknown quanti- 
ties from observed data on heat ex- 
changers which are actually perform- 
ing, or to predict the performance of 
an exchanger under conditions other 
than those for which it was designed. 


AP, = 


DEVELOPMENT OF METHOD 


Heat balance for each of the four 
resistances to heat transfer are: 


For tube side film: 

wy; (ty — tt) = hAAT; 
For shell side film: 

Wolo (TH — Tr) = heAAT. 
For tube wall: 

wit (ty — tr) = hy AATy 
For scaling: 

w,¢; (ty — tt) = h, AAT, 


Then the coefficients for the fluid 
films obtained from the Colburn cor- 
relation are inserted in the first two 
equations. The Colburn correlation: 

(h/cG) (cu/k)?/? = f/2 

Two physical properties which are 
often hard to find recorded in the 
literature are eliminated by use of the 
Weber equation.’ These properties 


(wy) 





[Me (Lo/d, + 16 or 2] 
(544,)" 
La/P 0, (Wm) 
are thermal conductivity and specific 
heat. Values from the Weber equa- 
tion are inserted for k in the Colbum 
correlation. The Weber equation: 

k = 0.86 cst#/M4 

In each of the four heat balance 
equations, the area is inserted in terms 
of the number, diameter, and length 
of tubes: 

A = ne (d,/12)L 

Each heat balance equation is then 
solved for AT, the temperature drop 
across the resistance. The sum of 
these temperature differences equals 
the total temperature difference: 

AT, + AT, + AT, + AT, = AT 

Dividing both sides by ATy we get 
Eq. I. 

Each of the ratios in Eq. I after 
making the substitutions indicated 
boils down to a product of four sig- 
nificant factors—a numerical factor 
x a physical property factor x a work 
factor X a mechanical design factor 
according to Eqs. II-V. Known physi- 
cal property and work factors are in- 
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serted leaving the mechanical design 
factors as the unknowns. 

In the computation, the sum of 
the values obtained are made to ap- 
proximate unity to satisfy Eq. I. This 
yields the information necessary to 
specify a heat exchanger that will do 
the job as far as heat exchange alone 
is concerned. However, we may be 
using twice the heat exchange area 
actually required. 

This is where pressure drop enters 
the picture. The Colburn correlation 
tells us that we can expect greater 
heat transfer with larger pressure 
drops. This of course applies to both 
the tube and the shell. 

By a rationalization process similar 
to the foregoing we can obtain the 
pressure drops as a product of three 
of the same significant factors accord- 
ing to Eqs. VI and VII. Here we have 
used the Colburn “j” factor concept.* 


MAKING THE COMPUTATION 


Essentially, use of the computation 
chart involves solving Eqs. I through 
VII, with the aid of the alignment 
charts that follow.t The ‘sum of prod- 
ucts” on the computation chart refers 
to the sum of the ratios in Eq. I. This 
sum must be equal to or less than 1. 

Corrected mean temperature differ- 
ence for use in these calculations is 
determined in the space indicated on 
the chart with the aid of correction 
factor charts.’ The log mean tempera- 
ture difference which represents the 
driving force in heat transfer is multi- 
plied by a correction factor less than 
1. This factor varies depending on 
the number of shell and tube passes. 
For instance, in the situation illustrat- 
ing the example which follows, 0.815 
is the correction factor for an ex- 
changer consisting of one shell pass 
and two or more tube passes. Although 
correction factors of 0.955 and 0.985 
may be applied for exchangers of two 
shell passes with four or more tube 
passes and exchangers of three shell 
passes with six or more tube passes 
respectively, the 0.815 factor is chosen. 
Reason: the 0.955 and 0.985 factors, 
although they represent less of a cut 
in driving force, also represent ex- 

+ The physical property factor for gases 
may be obtained from the alignment chart 
used to find the physical property factor 
for pressure drop by factoring. If z = 0.02 
and s = 0.085/62.3 or 0.00136 for the gas, 
then: 

Factors for z—0.02—0.2 «0.11.0 
Factors for s—0. 00136=0. 136 x0.1 0. 
ergy of fp values ce z = 0.2 and s = 

136, 2 = 0.1 ands = 0 e=1.0 and e= 


0: 1 onek value of fp pe 2 = 0.02 and 
s = 0.00136. 


NOMENCLATURE 


Symbols Designations 


Surface area 
Specific heat 
Diameter of tube 
Diameter of shell 


Units 


Heat transfer factor (defined by subscript) 


f (on chart) 
f (in text) Fanning friction factor 


Mass velocity of fluid 


Thermal conductivity 


Molecular weight 

Number of tubes in parallel 
Number of passes tube side 
Pitch or spacing of baffles 
Pressure drop 


Temperature on tube side 
Temperature on shell side 
Temperature difference 
Rate of flow of fluid 
Viscosity 

Viscosity 


= 7e"* ALVSIREORe TO 


Designations 


Refers to tube side 
Refers to shell side 


Subscripts 


A2o0™ 


Low 

Corrected mean 

Log mean 

Mean temperature difference 
Numerical 

Mechanical design 

Physical property 

(on chart) Work 

Gn text) Tube wall or tube material 


zheom 
ys 


n 
m 
Pp 
w 
w 
s 


Examples 


Film coefficient of heat transfer 
(based on external surface area) 


Pressure drop factor (defined by subscript) 


Btu. /hr./sq. ft. °F. 


Btu. /hr. ‘ft. °F. 


Abcissa of AT correction factor charts 
Total series length of path on tube side 
Length of shell (or length of one tube pass) 


Parameter of AT correction chart 
Specific gravity referred to water 


Thousands of Ib. /hr. 
Centipoise 
Lb. hr. ft. 


Refers to inside diameter of tube 


Refers to scale or fouling material 


Fp; = Physical property facter for tube side fluid 
= = Factor in pressure drop equation representing (5.4 d:)’* 


= High temperature on tube side 


changers of considerably higher cost 
for equivalent surface. A good rule of 
thumb is to fix the exchanger at the 
lowest number of shell passes for 
which the correction factor is 0.8 or 
higher. 

One way to start specifying the 
mechanical design factors is to pick the 
smallest tube diameter consistent with 
established practice to get the maxi- 
mum velocity and minimum film re- 
sistance. 

Established practice specifies § in. 
tubes as the smallest for non-fouling 
conditions. A diameter of 1 in. or 
more is required for cleaning tubes 
that may foul. For the shell side, 
minimum baffle pitch is 4 the shell 
diameter, maximum is the shell diam- 
eter. 

After picking a diameter, the-num- 
ber of tubes may be arbitrarily selected. 
As a first approximation, use: 

= W,/2da, 
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Pick any practical tube length be- 
tween 20 and 50 ft.: make it a mul- 
tiple of the shell length if that’s fixed. 

If the sum of products is not close 
to 1, multiply the tube length by the 
sum of products to get the corrected 
tube length. It is customary to use 
standard tube lengths in even multi- 
ples of two feet. The sum of products 
should be as close to 1 as the manu- 
facturers’ standard tube count’ will 
bring you. 

A heat exchanger has now been 
specified that will do the job as far 
as heat transfer is concerned, and 
checking of pressure drops is now in 
order. This will result in fixing the 
number of tubes at the minimum 
consistent with pressure drop limita- 
tions. 

Space on the computation sheet is 
set aside for determination of pres- 
sure drop. Refer to Eqs. VI and VII. 

(Continued on page 148) 
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Physical property factors for liquids (heat transfer). 


Work factor for tube side fluid (heat transfer). 
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Work factor for shell side fluid (heat transfer). 


146 








Mechanical design factor for tube side fluid (heat transfer). 
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Nomographs for Use with Heat Exchanger Computation Sheet (p.148) 
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Mechanical design factor for shell side fluid (heat transfer). Physical property factor for tube side fluid (pressure drop) 






































Work factor for tube side fluid (pressure drop). Mechanical design factor for tube side fluid (pressure drop), 
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EXAMPLE 

The figures inserted in the compu- 
tation sheet are those used in the solu- 
tion of the following problem:* 

Design an exchanger to cool 100,- 
000 Ib. per hr. of 15 deg. Be. caustic 
solution (sp. gr. of 1.115) from 190 
deg. F. to 120 deg. F. using water 
at 80 deg. F. Use a-combined dirt 
factor of 0.002 and allowable pressure 
drops of 10 psi. Viscosity of the caus- 
tic solution is 1.4 centipoises at 100 
deg. F. and 0.43 centipoises at 210 
deg. F. For the specific heat assume 
the dry salt to have a value of 0.25 
Btu. per lb., giving a specific heat for 
the solution at the mean of 0.88. 

Plant practice permits the use of 
triangular pitch with 1 in. O.D. tubes 
for solutions in which the scale mav be 
boiled out. Inside diameter of tubes: 
0.834 in. (#14 BWG). 

The solution to this problem would 
normally only be obtained by making 
at least three trial solutions oscillating 
between trials the heat transfer 
factors and those for the pressure drop 
until a satisfactory solution is ob- 
tained for both heat transfer and pres- 
sure drop. 

It is not always possible to meet 
pressure drop stipulations on both 
sides of a heat exchanger. In_ this 
example the full pressure drop on the 
shell side has been met by reducing 
the baffle pitch to 6 in. but the pres- 
sure drop on the tube side is only 
about half that which was allowed. 
This is about as close as you can get 
to allowable pressure drop on the 
tube side because more passes would 
result in too great a pressure loss. 

For those who desire to know the 
approximate magnitude of the heat 
transfer coefhicients for the individual 
films, these mav readily be obtained 
after the design is completed bv divid 
ing the overall coefficient (obtained 
in the conventional manner) by the 
final heat transfer factor for each re 
sistance. In the example, the overall 
coefficient is: 
154,000 x 1 X (120-80 

715 x 43.5 
The film coefficient is approximately: 
For tube side 198/0.252 785 
For shell side 198/0.286 695 
For tube wall 198/0.053 = 3740 
For scale 198/0.40 495 


on 


- 198 


CAUTIONS 


The design method described here 
is to be used only when the Reynolds 
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For conditions of no phase change, forced co 


HEAT EXCHANGER COMPUTATION SHEET 


nvection,turbulent flow, cross flow in shell 





HEAT TRANSFER CALCULATIONS 





Tube side Shel! 


side Tube wall Fouling 





Tube sp 
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0.475 
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Numerical 
foctor 
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(see footnote) 
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FX FoR Fy x Fm 
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PRESSURE DROP CALCULATIONS 
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Tube side _ Shell 
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of AT correction factor charts 
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As a first approximation a value of n may be obta 


number of the tube side fluid is above 
2,100. When the Reynold’s number 
of the tube side fluid is between 
2,100 and 10,000 a correction can 
be applied, although it is not usually 
necessary for water and other liquids 
of low viscosity. Best procedure is to 
design for Reynold’s numbers above 
10,000. 

No precautions are necessary on 
shell side as far as Reynold’s number 
is concerned because the staggered ar- 
rangement of the tubes provides tur- 


Oc 





ined from. n=W,/2 4,2 


bulence even at very low Reynold’s 
numbers. 

The baffle cut should not exceed 
25 percent of the shell diameter for 
suitable accuracy of this system of 
design. 
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ADSORPTION 


Improved processes based on new adsorption techniques are being introduced, and more are 


on the way. This report brings you up to date on what adsorption can do, its mechanism, 


latest design practice, vapor and liquid phase processes, and expectations for the future. 


CHEMICAL ENGINEERING REPORT—OCTOBER 


DSORPTION is one of the so-called 
A unit operations in chemical tech- 
nology. 

It is a unit operation that is fast- 
growing but not as well-known to the 
average chemical engineer as some of 
the others such as absorption, distilla- 
tion, and extraction. 

It warrants a closer look for a num- 
ber of reasons. 

First of all it is uniquely adapted to 
performing many separations that are 
otherwise difficult or impossible. 


CHEMICAI 


Secondly new techniques are broad- 
ening its applicability. 

Although selection of adsorbents is 
presently made on an empirical basis, 
theory is gradually catching up with 
the practice. It may not be long before 
the practice will be improved substan- 
tially as a result of contributions from 
the researchers. 

Here in a series of six articles we at- 
tempt to present the highlights of the 
more important phases of the subject. 
For details, consult the references. 
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1952 


The first article tells how the tech- 
niques of adsorption are ideal for diff- 
cult separations while comparing ad- 
sorption with some of the more fa- 
miliar separation Liquid 
phase and gas pfiase processes are the 
subject of the second and third articles, 
respectively. The fourth is concerned 
with the fundamental aspects of the 
design of fixed and moving bed units; 
the fifth—mechanism of columnar 
adsorption. For what to expect in the 
future, refer to the sixth article 


processes. 
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ADSORPTION: 


Techniques Are Ideal for Difficult Separations 


Comparison with the more familiar separation processes such as absorption 
and distillation serve to point up the special usefulness of adsorption and its limitations. 


ROBERT E. TREYBAL, Professor of Chemical Engineering, New York University, New York, N. Y 


\dsorption isa separation opcrahion 
the techniques of which are not en- 
tirely familiar to many chemical engi- 
neers, despite the fact that it has been 
used for many years, and despite its 
increasingly extensive application in 
recent times. It is generally recognized 
as a very powerful device, capable of 
successful application to some of the 
most difficult separations both of 
liquids and of gases. But perhaps be- 
cause of the variety of process flow 
sheets, or because of the very different 
behavior of the many industrial ad 
sorbents, it is not always clear exactly 
vhat can be accomplished by adsorp- 
tion. 

In such instances it is useful to 
compare the characteristics of the un- 
familiar operation with those of well 
known methods, and in that way estab- 
lish the special usefulness, limitations, 
and other peculiarities of the unfa- 
miliar 


FOQUILIBRIUM 


he basis for understanding any of 
the mass-transfer operations, of which 
idsorption is one, is a knowledge of 
the equilibrium characteristics of the 
‘ystems involved. Let us begin, there 
fore, with some elementary considera 
tions of equilibrium. 

\ pure vapor such as benzene may 
be kept in contact with its liquid in- 
definitely only under limited condi- 
tions of pressure and temperature. For 
each temperature there is but a single 
pressure, the vapor pressure, at which 
iny amounts of the two phases may 
coexist. 

On the other hand, if pure benzene 
vapor is contacted with an adsorbent 
solid such as activated carbon, at each 
pressure and temperature a portion of 
the benzene will become attached or 
idsorbed to the solid, and although the 
idsorbed material exists in dynamic 
equilibrium with the vapor, it has for 
all practical purposes become immo- 
bilized upon the solid. A new phase, 
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Volume fraction toluene in odsorbote 





O02 0.4 0.6 O8 
Volume fraction toluene in liquid 


Fig. 1—Equilibrium adsorption, 75 deg. F. 


the adsorbed phase or adsorbate, has 
been created. The equilibrium amount 
adsorbed per unit weight of solid in- 
creases with increased pressure and 
decreased temperature, each of which 
may be varied at will, so that in effect 
the presence of the solid has provided 
an additional degree of freedom. The 
same is true if the vapor is mixed with 
an unadsorbed gas, so that such equili- 
bria are very similar in general be- 
havior to the solubilities of gases in 
liquids. 

If a mixture of two vapors such as 
benzene and hexane are contacted 
with an adsorbent solid, both vapors 
will be adsorbed, and at equilibrium 
the amount of the adsorbed phase 
per unit weight of solid will again be 
dependent on the temperature and 
pressure. Similarly if a liquid solution 
of benzene and hexane is contacted 
with the adsorbent both substances are 
adsorbed to an extent depending on 
the temperature. But more important 
than this, in both cases the composi- 
tion of the adsorbed phase at equili- 
brium will be different from that of 
the fluid. 

In each of the mass-transfer opera- 
tions, we depend upon the different 
distribution of substances between two 
phases at equilibrium. In distillation 
of a binary mixture, for example, a 
new vapor phase is created from the 
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liquid by application of heat and the 
two phases contain both substances 
in substantial amounts but in different 
proportions. In gas absorption the 
new phase is provided by the solvent 
liquid, and ordinarily the liquid phase 
contains substantially only one of the 
components of the original gas phase. 
It is convenient to compare adsorption 
with these more familiar vapor-liquid 
operations, provided that we do not 
overlook certain of the essential dif 
ferences. 

Fig. 1 illustrates the equilibrium 
compositions obtained when liquid 
mixtures of toluene and iso-octane are 
contacted with two different adsorb 
ents’. 

The curve for each adsorbent is 
similar in shape to the very familiar 
McCabe-Thiele x-y diagrams used in 
distillation design. Here the increased 
departure of the curve from the 45 
deg. diagonal indicates greater relative 
volatility or ease of separation. In ad 
sorption the greater departure shown 
by the silica gel indicates that it is 
the more selective of the two adsorb 
ents, or the more effective in making 
1 separation of the two substances 
In distillation of this mixture therc 
is but one equilibrium curve at thi 
temperature, and the fact that differ 
ent curves for the same mixture arc 
obtained with different adsorbent 
indicates how much more powerful a 
separation method adsorption can be 
it is as if we had several kinds of heat 
in distillation with which to create a 
new phase. 

Some of the adsorbents are se- 
lective according to molecular weight, 
making it possible to separate mixtures 
like ethylene-propylene, for example 
Others are selective according to 
chemical type, making it possible to 
separate a mixture like benzene and 
cyclohexane which, since these sub 
stances form an azeotrope, cannot b« 
separated by the ordinary distillation 
procedure. 
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Fig. 2—Analogy between contact filtration and flash vaporization. 


In addition to selectivity, the ca- 
pacity of the adsorbent, or the amount 
of adsorbed phase per unit weight of 
solid, is of engineering importance. 
Just as in distillation where it is de- 
sired to be able to create a vapor phase 
with the expenditure of a_ small 
imount of heat (low heat of vaporiza- 
tion), so in adsorption high capacity 
is preferred in order to reduce the 
quantity of solid material which must 
be used. 

Unfortunately it often happens 
that high selectivity for an adsorbent 
is accompanied by low capacity, and 
in economic balance is then necessary 
in making a choice between adsorb- 
ents, 


CONTACT FILTRATION 


If a small amount of silica gel is 
stirred into a quantity of the toluene 

iso-octane solution mentioned above 
and allowed to come to equilibrium, a 
small amount of liquid will be ad- 
sorbed and the adsorbed phase will be 
richer in toluene. The solid may then 
be filtered from the liquid as in Fig. 
2a, the adsorbed material removed 
from the solid by steam stripping, and 
the toluene-rich product collected. 
[his operation, known as contact fil- 
tration, is very similar to the well 
known flash vaporization process of 
distillation, Fig. 2b. 

For example, in flash vaporization, 
the larger the portion of vapor that is 
formed, i.e., the more heat we add, 
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the more nearly will the vapor phase 
resemble the original mixture in com- 
position, until finally if the entire mix- 
ture is vaporized, vapor and original 
liquid have the same composition and 
no separation results. Similarly in con 
tact filtration, the more adsorbent that 
is added, the greater the total amount 
adsorbed but the more nearly the ad- 
sorbed composition resembles the orig- 
inal liquid. Eventually, should enough 
solid be added, the entire liquid would 
be adsorbed and no separation would 
be obtained. 

This is shown to be true by the 
curves of Fig. 2, which are exact coun- 
terparts. We may reason from dis- 
tillation experience that contact filtra- 
tion is a single stage operation and 
that it may be carried out in either 
batch or continuous fashion. The stage 
efficiency, or approach to equilibrium 
that is obtained, is dependent upon 
the intimacy of contact of the phases, 
but in any case equilibrium between 
the residual liquid and the adsorbed 
phase represents the best separation 
that can possibly be expected. 

Contact filtration is probably most 
frequently applied when relatively 
small amounts of a substance must be 
removed from relatively large amounts 
of a liquid, as in decolorizing sugar 
solutions. Here the exceptionally high 
selectivity of the adsorbent for the 
colored matter permits satisfactory 
separation with but a single stage. 
The separation to be expected for a 
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Fig. 3—Analogy between fixed-bed adsorption and gas absorption. 


mixture like toluene-iso-octane, on thc 
other hand, would be a relatively poor 
one. 


PERCOLATION; FIXED-BED ADSORPTION 


In percolation adsorption, a liquid 
mixture to be separated is allowed to 
trickle through a bed of solid absorb 


ent. Alternatively, a gas mixture may 
be caused to flow through such a bed 
to bring about a separation. In analyz 
ing what to expect from such a pro 
cedure, let us first examine a simple 
gas-liquid operation that in some ways 
is similar. 

Suppose a gas mixture such as SO.- 
air were to be introduced continuously 
into the bottom of a tank of water 
which is perfectly agitated so as to 
maintain always a uniform 
sition throughout, as in Fig. 3b. The 
SO, in the gas mixture entering will 
dissolve in the liquid, and at the re 
sulting liquid concentration there will 
be an equilibrium partial pressure of 
SO, which will set the concentration 
of SO, in the air issuing from the top 
of the tank. Only the first infinitesmal 
portion of air delivered at the top will 
be SO,-free. As more gas is passed in 
at the bottom the concentration in the 
liquid increases, eventually coming to 
equilibrium with the entering gas. In 
the meantime the SO, concentration 
in the air leaving has steadily increased 
until it reaches the concentration of 
the entcring gas, as shown in the 
curve of Fig. 3b. 


compo 


15] 








If, however, the SO.-air mixture is 
passed continuously into a fixed bed of 
silica gel, as in Fig. 3a, the lowest part 
of the solid bed immediately adsorbs 
the SO. (the air is not adsorbed). 
Since the capacity of the solid for SO. 
is high, the SO, escaping into the 
upper part of the bed is practically non 
existent. 

Air leaving the top is therefore, 
for all practical purposes, pure, and 
continues to be so until nearly all but 
the top of the bed becomes saturated 
with SO.. Only then does SO, “break 
through,” whereupon the SO, content 
of the exit gas rapidly rises to the value 
in the entering air, as in the curve of 
Fig. 3a. 

The advantage of using adsorption 
for providing pure air is obvious. This 
“break-through” characteristic is a re 
sult of the immobility of the fixed-bed 
idsorbent. As might be expected, the 
mount of air that can pass through be- 
fore SO, appears in the effluent will be 
greater the taller the bed, less if the 
bed is shorter. If the adsorbent were 


fluidized, however, so that a uniform 


concentration of adsorbed substance 
were maintained throughout from the 
beginning, SO, would be present in 
the effluent air from the outset. Perco 
lation of liquids through an adsorbent, 
as in the Arosorb process for separat- 
much the 


fixed-bed ad 


ing hydrocarbons, shows 
same characteristics as 
sorption of gases. 

If, after the SO, saturates the water 
(Fig. 3b), CO, is passed into the 
tank, the CO, will displace the SO. 
and itself dissolve; or the SO. may be 
expelled by heating the water. Simi- 
larly the SO, adsorbed on the silica gel 
may either be displaced by another gas 
or removed by heating. Both of these 
the 
adsorbed substance from the solid ma 
terial. 


methods are used in recovering 


CONTINUOUS FRACTIONAL ADSORPTION 


If a liquid mixture such as benzene 
and hexane is placed in an ordinary 
laboratory distillation flask and dis 
tilled, the first infinitesmal portion of 
vapor formed is in equilibrium with 
the charge liquid, and is thus slightly 
richer in the more volatile hexane. As 
more heat is applied and the distilla 
tion is continued, the concentration of 
the distillate becomes continuously less 
rich in hexane. The richest distillate 
is obtained only if an infinitesmal por- 
tion is taken, and at best it is merely 
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Fig. 4—Continuons fractional adsorption. 


in equilibrium with the charge. To 
improve the yield and composition of 
product, and at the same time make 
the process continuous, we use the 
familiar fractional distillation, or rec- 
tification. This is a multi-stage process 
where the feed is introduced centrally 
into a tower and the vapors which rise 
are washed free of the high boiling sub- 
stance by a counterflow of reflux, while 
the liquid which runs down the towe1 
is stripped of its volatile material by a 
counterflow of vapor from the reboiler. 
lhe resulting products may be as pure 
as we desire. 

Processes such as these have their 
counterparts in adsorption as well. For 
example, if adsorbent carbon is per 
mitted to fall continuously through a 
batch of benzene-hexane solution, the 
process is exactly similar to the simple 
laboratory distillation. The carbon 
preferentially adsorbs the benzene, and 
the first carbon to reach the bottom of 
the solution contains adsorbate in 
equilibrium with the charge liquid. As 
more carbon passes through the solu- 
tion, the concentration in the adsorb- 
ate becomes less and less rich in ben- 
zene. The enrichment is too poor to 
make such a process worthwhile. 

If, however, the feed solution is con- 
tinuously introduced centrally into a 
column down through which a moving 
bed of carbon continuously passes, as 
in Fig. +, the adsorbed benzene and 
hexane are carried downward. If the 
carbon removed from the bottom is 
freed of its adsorbate which is then 
partly returned to the column to flow 
upward, the more readily removed 
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hexane will be preferentially remoy ed 
from the carbon and flow upward in 
the liquid phase. The bottom product 
will thus be nearly pure benzene. 


Above the feed, the rising hexane-rich 
solution is stripped of its benzene by 
the counterflowing carbon, thus pro 
ducing a nearly pure hexane product 


at the top. 

Such a device is comparable to a 
distillation column operating upside 
down, since the carbon acts as the 
analog of heat. ‘The carbon entering 
the top is similar in its action to the 
rising vapors in the stnpping section 
of a distillation tower. The adsorbate 
returned at the bottom is reflux. Vari- 
ous devices may be used to provide the 
reflux. For example, the carbon can 
be heated, or steam-stripped, or the 
adsorbate can be displaced by another 
hydrocarbon such as pentane, for 
example. 

Although 
used for convenience in describing the 


a liquid separation was 


process, the method has been exten 
sively used for separating gases, as in 
hypersorption, but the principles are 
the same for both gases and liquids. In 
either case we have a multi-stage de 
vice capable of providing two products 
each much than merely in 
equilibrium with the feed. The sepa 
ration obtained can be measured in 
terms of an equivalent number of ideal 
stages (like ideal trays), there will be 
a minimum number of ideal stages cor- 
responding to total reflux, a minimum 
reflux ratio corresponding to an infi- 
nite number of stages, and many char- 
acteristics which are familiar to all 
who have worked with fractional dis- 
tillation. 

here are other separation processes 


richer 


involving adsorption such as chroma- 
tography, partition chromatography, 
and the like. These too can be related 
to the more familiar separation opera 
tions in attempting to understand their 
characteristics. The use of analogs in 
this manner, if carried too far, will 
eventually fail because of the special 
peculiarities of each process. Neverthe- 
less it is sincerely hoped that this dis- 
cussion, as an introduction to the more 
comprehensive and technical articles 
which follow, has been helpful in in- 
dicating what generally may be ex- 
pected from adsorption as a separation 
method. 
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Fig. 1—Filter presses in a beet sugar refinery used to separate out carbon and its adsorbed impurities from clear sugar solution. 


ADSORPTION: 


Liquid Phase Processes Are Important 


Selection of the proper adsorbent, effect of process variables on 


efficiency of adsorption, and adsorbent regeneration for liquid phase systems. 


WALTER A. HELBIG, Chemical Engineer, Darco Department A; las Powder Co., New York, N. Y. 


Adsorption from the liquid phase is 
invariably adsorption from solution 
since it involves removal of an ad- 
sorbate from a solvent by transfer to 
a liquid-solid interface. 

The concentration of adsorbate that 
can be so removed ranges from very 
low values—parts per million—in the 
removal of odor and taste causing sub- 
stances from potable water, to very 
high concentrations in the selective 
adsorption of aromatic from saturated 
hydrocarbons. 

Within this range of solute concen- 
trations, adsorption from solution can 
be used to achieve a variety of objec- 
tives. These fall into two broad 
classes: (1) purification (limited to low 
concentrations) by adsorption of im- 
purities causing color, odor, taste, 
haze, or other objectionable effects 
such as foaming or inhibition of crys- 
tallization, and (2) isolation § (less 
limited as to concentration) by adsorp- 
tion of a desired solute and its subse- 
quent desorption by suitable means. 
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Choice of Adsorbent 
rYyPE 


The chemical engineer planning to 
use an adsorbent for liquid phase work 
is concerned with a rational basis for 
choosing the material best suited. 

For adsorption from water solution, 
activated carbon is almost without ex- 
ception the most suitable adsorbent. 
Activated clays, aluminas, magnesium 
silicates, and silica gels are seldom 
effective in aqueous media. Carbon 
is not, however, confined to use with 
water solutions; it has a broad “‘spec- 
trum” of applicability which includes 
the alcohols, esters, hydrocarbons and 
their chlorinated derivatives, glyceride 
and petroleum oils, waxes, and most 
other organic liquids and liquefiable 
substances. 

The non-carbonaceous adsorbents 
are effective in non-aqueous media. 
Commercially, their widest applica- 
tions are in the decolorization of vege- 
table, animal, and mineral oils. The 
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various clays (natural and acid-activ- 
ated) are the most commonly used. 
For special cases, such as reclamation 
of transformer oils, activated alumina 
is used. 

Adsorbent clays are frequently used 
in conjunction with activated carbons. 
On vegetable oils, for example, the 
two adsorbents are complimentary, 
each adsorbing color bodies not effec- 
tively removed by the other. 

For the special case of removing 
trace quantities of water from water- 
immiscible liquids, silica gel is nor- 
mally preferred. In many cases, how- 
ever, activated alumina or. activated 
carbon is quite effective. For remov- 
ing trace quantities of immiscible 
liquid from water, activated carbon is 
satisfactory. 


FORM 


Having chosen a given adsorbent, 
the chemical engineer is next con 
cerned with deciding whether to use 


it powdered or in granular form. 
































x Adsorption per unit weight of adsorbent 





o0e-——_—_—4 


j 


| ay | 








0.04 





+4 
| 




















0002 0004 0006 0.010 


0020 


0040 0.060 0.100 


C-Color or concentration of substance unadsorbed 


Fig. 2—Adsorption isotherm for evaluation of a powdered adsorbent (See Table 1). 


Powdered adsorbents are applied by 
stirring with the liquid to be 
treated until adsorption equilibrium is 
reached; granular adsorbents, by per- 
colating the liquid to be _ treated 
through a fixed bed of the adsorbent. 

A number of considerations enter 
into the choice between a powdered 
or granular adsorbent: 

1. Efficiency. Pound for pound, a 
powdered adsorbent is more efficient 
than the same material in granular 
form because the former presents a 
greater accessible adsorptive surface. 
The difference may be two to four-fold, 
with large granules. 

2. Concentration of solute to be 
The lower the concentra- 
tion of solute to be adsorbed, the 
longer will be the effective life of a 
bed of granular adsorbent. In the 
treatment of industrial water supplies, 
for example, where the adsorbate con- 
sists of chlorine at parts-per-million 
concentration, and even lower cencen- 
trations of organic impurities causing 
taste and odor, a bed of granular activ- 
ited carbon operated at 1 gpm. per 
u. ft. of carbon will normally give a 
life of one year or longer without any 


adsorbed. 


regeneration. 

On the other hand, since the adsorb- 
ite-adsorbent weight ratio is seldom 
greater than 1:10, a solution contain- 
ing as little as 0.1 percent concentra 


tion to be adsorbed would spend a 
granular bed in about 4 hr. 

The 0.1 percent concentration 
would call for at Icast 1 percent cai 
bon or, roughly, 1 Ib. to 12 gal. solu 
tion. Since carbon weighs 20 Ib. per 
cu. ft., a cubic foot of carbon would 
suffice for 240 gal. If the percolation 
rate were | gal./cu. ft./min., the use 
ful life would be 240 min. Similar 
calculations would apply to other ad- 
sorbents. 

Such a short bed life would nor 
mally lead to a decision to use the 
adsorbent in powdered form.  Al- 
though this involves the necessity of 
a filter station to the sus 
pended solid, it usually requires less 
labor and “down” time to open and 
clean a filter, than to clean out and 
replenish a granular adsorbent bed. 

3. Possibility of regenerating the 
spent adsorbent. A short granular ad- 
sorbent bed life is permissible, in terms 
of operating cost, if the adsorbent can 
be regenerated easily, and, if possible, 
without removing it from the bed. Re 
generation is described in greater de- 
tail below. 

4. Clarity of liquid being treated. 
Suspended matter in a liquid to be 
percolated through a bed of granular 
adsorbent tends to foul the granules, 
and thus to impair access to their 
internal adsorptive surface. I have 


Temove 


lable I—Adsorption of Benzoic Acid from Water by Activated Carbon 


M Cc 
Color or 
Concentration 
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0.1500 (Ce 

0.0900 
0 0560 
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Column 2 is plotted vs. column 4, on logarithmic paper, 
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x X/M 


Adsorption per 
Unit Weight of 
Adsorbent 


{mount 
Adsorbed 
(Co—C 


0.0600 
0.0940 
0.1364 
0. 1460 


0.3000 

2350 
0.1364 
0.0730 


with C as abscissa and X/M as ordinate. 
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witnessed a case in which a bed of 
granular activated carbon for water 
treatment, which normally should havc 
given at least one year’s service, bc 
came ineffective in 18-hr. because the 
water had a turbidity of only 25 ppm. 
Powdered adsorbents are not adversely 
affected by suspended solids, except in 
fairly large amount. 


EFFICIENCY—POWDERED ADSORBENTS 

Another problem facing the chem 
ical engineer planning to use an ad 
sorbent is evaluation of adsorption 
efficiency. Theoretically, efficiency de 
pends upon the specific area of the 
adsorbent, the nature of that area, 
and the accessibility of the area—a 
matter of micro-pore size distribution 
As a practical matter, the only evalu 
ation procedure that has any meaning 
is a test with the adsorbent on the 
liquid to be treated. 

For evaluation of powdered ad 
sorbents, the empirical Freundlich’ 
adsorption isotherm (Fig. 2) is use- 
ful. The equation for this is most 
commonly written: 

X 

M 
where X represents units of substanc« 
adsorbed, M is weight of adsorbent 
effecting this adsorption, and C is 
the equilibrium concentration of sub 
stance remaining unadsorbed in solu 
tion. K and I/n are constants; graph 
ically K is the X/M_ intercept of 
the isotherm plot at C = 1, and I/n 
is the slope of the line, when th« 
equation is plotted on logarithmic 
On such paper the equation 


KC'/* 


paper. 
is a straight line, since 
log K + 


log log Cc 


X 
M 
is a linear equation of the type y 

a + bx. 

Since X/M is adsorption per unit 
weight of adsorbent, it may be con 
sidered as an expression of concen 
tration of adsorbate on the adsorbent, 
and the equation is therefore a distri 
bution equation: a concentration of 
adsorbate X/M on the adsorbent in 
equilibrium with a concentration C 
remaining unadsorbed. 

Although the Freundlich equation 
is empirical, long experience has 
shown that it describes correctly ad- 
sorptions over a wide range of con 
ditions. It is applicable with aqueous 
and non-aqueous media, and with car- 
bonaceous and non-carbonaceous ad- 
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sorbents. This dependability makes 
it useful not only for evaluation, but 
also as an index of abnormal adsorp- 
tion phenomena.* Furthermore, it is 
not restricted to cases where the con 
centration of adsorbate in solution 
can be measured; C and X may be in 
any units which are linearly propor 
tional to concentration, such as color’ 
units based on a dilution scale (e.g., 
the APHA scale, but not the Gardner 
scale), odor intensities measured by 
the threshold odor method,* or optical 
densities at a suitable wave length 
transmission obtained by spectropho- 
tometric measurement - not neces 
sarily in the visible spectrum. For 
color or odor measurements, it is of 
course necessary that the color of odor 
in question follow Beers dilution law. 

To secure data for plotting the 
Freundlich isotherm, the procedure 
is briefly as follows: 

l'o a series of at least five samples 
of the liquid to be treated are added 
weighed amounts of adsorbent as in 
dicated in Table I. One sample is 
a blank with no adsorbent added; this 
s carried through the same procedure 
is the others and serves as the indi- 
cation of original adsorbate concen 
tration, Co. The samples are stirred 
ictively for at least 15 min. to insure 
reaching adsorption equilibrium, at 
that temperature at which the ad- 
sorbent will be used in actual plant 
operation. (Precise maintenance of 
temperature is not essential as will be 
discussed later). The samples are 
then filtered, and the clear filtrates are 
subjected to measurement of unad- 
sorbed substance concentration C by 
whatever means are pertinent. These 
values are then subtracted from C, 
concentration in the blank sample to 
give X, the amount adsorbed, by dif- 
ference. X/M is then obtained by 
simple division. 

This procedure is vastly superior to 
running “single-point” tests. A single 
point test is one point on an adsorp- 
tion isotherm; it reveals nothing of 
the nature of the adsorption. The 
isotherm indicates, first of all, whether 
the adsorption proceeds with ease or 
with difficulty—a shallow slope indi- 
cates good response to adsorption, and 
i steep slope, a difficult adsorption. 
Valucs of 1/n from 0.1 to 0.5 are con- 
sidered good; 0.5 to 1.0, moderately 
difficult. A value of 2 or more for 
I/n indicates very poor adsorption; 


the X/M values fall off very rapidly 
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Fig. 3—Carbon treatment tank and filter press in a chemical plant. 


with decreasing C values, and low 
values of C can be reached only with 
impractical adsorbent dosages. 

A further advantage of the isotherm 
lies in the possibility of comparing ad 
sorbents.* * ‘l’o be valid, such com 
parisons should be made at a fixed 
C value, usually the residual concen 
tration that may be permitted, fo1 
cost or operating reasons, to remain 
in the liquid after treatment. \ 
series of adsorbents, tested on a given 
liquid, rarely give parallel adsorption 
isotherms; their relative efficiencies 
will vary therefore with the C value 


at which comparison is made. The 
ratio of 
X/M values for each adsorbent, read 
chosen C 


actual comparison is the 
from the isotherms at the 
value. 

Another useful property of the ad 
sorption isotherm is that from it ma‘ 
be calculated correctly the dosage of 
adsorbent required for counter-cur- 
rent’ or split-feed* application. Re 
course to such treatment may be 
necessary if single stage application of 
even the most efficient adsorbent in 
a given case calls for excessively large 
dosages. Countercurrent or split feed 
applications are advantageous with 
steep adsorption isotherms; the sav- 
ings in adsorbent may range as high 
as 75 percent, or even 90 percent 
EFFICIENCY—GRANULAR ADSORBENTS 

In the evaluation of granular ad- 
sorbents, a common testing method 
consists in percolating the liquid to 
be treated, again at the same tempera- 
ture as in plant operation, thru a lab- 
oratory column of the adsorbent. ‘This 
column should contain the same depth 
of adsorbent, and should be operated 
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at the same rate, as is planned for 
large scale use. The reason for this 
is that unless adsorption equilibrium 
is assured there is not at present any 
reliable general mathematical relation 
ship between results obtained at one 
bed depth and flow rate, with those 
obtained at another set of conditions 
Bed depths in practice vary from 
the 30 in. commonly used in water 
purification, to the 15-20 ft. in bone- 
char towers for sugar refining.’ Flow 
rates range from 1 gal./min./cu.ft. of 
idsorbent used for water purification 
to 0.015 to 0.025 gal./min./cu.ft 
for sugar liquor in bone-char towers. 
When granular adsorbents are eval- 
uated by direct percolation tests, com 
parisons are based on the volume of 
liquid that can be satisfactorily treated 
before a concentration of ad- 
sorbate passes thru with the effluent. 
In many cases, the time required 


given 


for such a test may be excessively long, 
cither because very low absorbate con 
centrations lead to a long bed life 
or because of very low percolation 
rates. In such cases, a reasonably good 
first order approximation can be ob 
tained by grinding the adsorbent, and 
proceeding, as with powdered adsorb 
ents, to obtain an adsorption iso 
therm. From the isotherm the dosage 
required to give a C value equal to 
the permissible break—thru concen 
tration in column operation is calcu- 
lated. The volume of liquid that 
can be percolated thru a bed of given 
dimensions is then computed by sim- 
ple proportion. 

This procedure is subject to two 
sources of error, which fortunately 
tend to balance out. An adsorbent in 
powdered form is more efficient than 








in granular form; the bed life pre- 
dicted by the isotherm method is 
therefore longer than is to be ex- 
pected. On the other hand, column 
percolation has the characteristics of 
continuous counter-current operation. 
On its way thru the bed, liquid of 
diminishing concentration comes into 
contact with adsorbent of increasing 
adsorptive capacity, until the bed is 
uniformly spent. ‘This counter-current 
feature tends to offset the greater in- 
herent efhiciency of the adsorbent in 
powdered form. The isotherm method 
of estimating bed life is particularly 
useful in reaching a decision as to 
whether a granular or powdered ad- 
sorbent is the more practical to use 
in a given case 


Process Variables 


Having chosen the most efficient 
adsorbent for his needs, the chemical 
engineer is concerned with establish- 
ing optimum application conditions 
for its use, and with the equipment 
required. 

The variables involved are primarily 
temperature and contact time. In 
his evaluation of adsorption efficiency, 
he has necessarily had to keep these 
constant at arbitrary values, chosen 
in accordance with known operating 
conditions and his best judgment of 
probably satisfactory magnitudes. In 
many cases it is desirable to explore 
them more closely.” 


EFFECT OF TEMPERATURE 


When the adsorbate is non-volatile, 
temperature is not a critical variable. 
In general, it is advantageous to treat 
at clevated temperature, because the 
consequent viscosity reduction favors 
increase in rate of adsorption, and 
facilitates filtration or percolation. The 
upper limit of temperature is usually 
dictated by the nature of the liquid 
to be treated; e.g., obviously tempera- 
tures at which decomposition of solute 
being _ purified should be 
avoided. 

With volatile adsorbates, increase 
of temperature displaces the adsorp- 
tion equilibrium in the direction of 
desorption. Such adsorptions are usu- 
ally best conducted at room tempera- 
ture or below; it is well to remember 
that deodorization by adsorption be- 
longs in this class. Odors are per- 
ceptible because they are caused by 
volatile compounds. 


occurs 
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CONTACT TIME AND EFFICIENCY 

Contact time and contact efficiency 
are merely different aspects of the 
same variable. Adsorption can occur 
only from liquid in direct contact 
with the adsorbent; it is not a long- 
range phenomenon. In the immediate 
vicinity of the adsorbent, adsorption 
is known to occur very rapidly. 

With powdered adsorbents stirred 
with a liquid, time is required to 
bring the suspended tiny particles 
(the count may be as high as 1 xX 
10"' particles per gram) into contact 
with all parts of the liquid. ‘The agi- 
tation required is not violent, but 
it must be turbulent: the essential 
condition is that the particles be 
made to move thru the liquid, and 
not with it. 

At ordinary industrial dosage levels, 
(0.1-2.0 percent adsorbent on weight 
of liquid) adsorption equilibrium is 
normally reached in 10-15 min. 
Longer time is required if the liquid 
is appreciably min. is 
desirable with sugar liquors of 60-70 
percent concentration at 180-200 deg. 
I’. A longer contact time is necessary 
also at very low adsorbent dosages, as 
each particle must then “sweep” an 
appreciably larger volume of liquid. In 
the treatment of municipal water sup- 
plies with powdered activated carbon, 
for example, dosage levels are in parts 
per million, and time required to get 
to equilibrium ranges from 4-16 hr. 

There is one method of using pow- 
dered adsorbents, not heretofore men- 
tioned, that combines very efficient 
contact with short contact time. This 
is the so-called “precoat’’ method, in 
which the adsorbent is deposited as 
a precoat, varying in thickness from 
4 to 2 in., onto a filter from a slurry 
in a suitable liquid. The liquid to 
be treated is then pumped thru this 
precoat. The efficiency of contact 
in this process is superior to that 
obtained by percolation thru a bed 
of granular adsorbent. Contact time 
thru a 1] in. cake at 10 gal./hr./sq. ft. 
of filter area is 3.75 min. The method 
provides a semi-continuous way of us- 
ing a powdered adsorbent, and ob- 
the need for an _ agitator 
equipped treatment tank. It also 
lends itself to counter-current use. 

Industrially the precoat method is 
with activated carbon in the 
production of liquid sugars, and in 
maintaining purity of electro-plating 
solutions.’ In the dry cleaning indus- 


viscous—30 


viates 


used 


October 1952 


try it is used for continuous purifica- 
tion of dry cleaner’s solvent with ac 
tivated carbon and other adsorbents. 

Contact time and efficiency with 
granular adsorbents depends upon per 
colation rate thru the bed, upon gran- 
ule size distribution, and upon the 
dimensions of the bed. The control- 
ling factor is that the mechanism of 
percolation adsorption is essentially 
that of diffusion—adsorbate must pass 
by diffusion from liquid on its way 
thru the bed, to liquid within the 
pore structure of the adsorbent gran- 
ule, and from this to the adsorptive 
interface, until equilibrium is reached. 

Ideal conditions would therefore be 
a slow percolation rate, a granule size 
distribution designed to give a mini 
mum percent of inter-granule voids, 
and a long column. ‘These are, in 
fact, the conditions required where 
the liquid treated is viscous, and 
diffusion rate may be expected to be 
low. For bone-char towers in sugar 
refining, as has been mentioned, the 
percolation rate is only 0.015 to 0.025 
gal./min./cu. ft. of adsorbent, and the 
bed depth is 20-28 ft. So far as 
granule size distribution is concerned, 
this has to be a compromise between 
the ideal of minimum void space, and 
resistance to flow of the viscous solu- 
tion. Bone char commonly 
16 x 30 mesh. In operation, it is 
customary to have moderate pressure 
(15-25 ft. head of sugar liquor = 
10-15 psi.) applied to secure the dc 
sired flow rate. 


Tuns 


With water, the picture is quite 
diffrent. Here the liquid is of low 
viscosity, and satisfactory results can 
be obtained at much higher rates 
1 gal./min./cu. ft., and with much 
shallower beds—30-36 in. 

In the Arosorb process,’ which uses 
silica gel in a static bed for selective 
adsorption of aromatic from saturated 
hydrocarbons, the objective is to se- 
cure 95-97 percent adsorption from 
a high concentration of adsorbate, 
at reasonable throughput rates. Al- 
though the viscosity is low, the aro- 
matics adsorbate concentration may 
run 25-27 percent; accordingly, high 
contact efficiency and a deep bed are 
necessary. The silica gel used is 28 x 
200 mesh, and the bed depth 15-20 
ft. The percolation rate is 0.1 gal. 
min./cu. ft. of adsorbent. It should 
be mentioned that this process oper- 
ates on a 30 min. charge (adsorption) 
period, a 10 min. displacement period 
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with butane or pentane, and a 40 
min. desorption period with xylene. 
It is an excellent example of granular 
adsorption with very short bed life, 
which is economical because regen- 
eration (desorption, in this case) is 
easily effected in situ by means of a 
solvent. Complete restoration of the 
bed is dependent upon absence of 
“gel poisons”; the most important of 
these is water, which may not exceed 
20 ppm. in the feed and is removed 
in a preliminary step. Other poisons 
are nitrogen, sulphur, and oxygen com- 
pounds. With catalytic reformates, 
these are supposed to be of minor 
importance. Information on the prac- 
tical life of a bed is not yet available, 
but is estimated to be at least one 
year. 


Regeneration of Absorbents 


Cost considerations in  connec- 
tion with the use of adsorbents may 
lead the chemical engineer to study 
the advisability, and possibility, of 
regenerating the adsorbent for reuse. 
The term regeneration, in this dis- 
cussion, is limited to removal of ad- 
sorbate without recovery, the only 
objective being the restoration of the 
adsorbent to its original adsorptive ca- 
pacity, or as nearly so as may be prac- 
tical. In regeneration, the adsorbate 
is frequently destroyed. Operations 
for recovery of valuable adsorbate 
without destruction are properly called 
elutions; these utilize either chromato- 
graphic technique, or the little under- 
stood, trial-and-eror methods formerly 
employed for elution of antibiotics 
from activated carbon. 

Regeneration methods may con- 
veniently be divided into two classes: 
in situ methods, in which regenera- 
tion is-effected without removing the 
adsorbent from the bed in which the 
adsorption cycle takes place, and ex 
situ methods, which usually involve 
burning off the adsorbate. In situ 
methods are of course applicable to 
granular adsorbents only. 


REGENERATION BY SOLVENTS 


The simplest in situ regeneration 
method is extraction of the adsorbate 
by a suitable solvent or mixture of 
solvents. A good example of this 
method is the regeneration of spent 
granular fuller’s earth which has been 
used to decolorize rosin.’ 

Rosin decolorization is effected in 


naphtha solution. Regeneration com- 
prises two steps—first, leaching out 
the adsorbed color bodies with a mix- 
ture of naphtha and alcohol, and 
second, displacement of this mixed 
solvent with naphtha alone. Substanti- 
ally complete regeneration is secured. 


STEAM REGENERATION : 


Another in situ regeneration 
method is the use of steam or other 
hot gases or vapors. This has rather 
limited application for adsorbents used 
on liquids; it is ineffective unless the 
adsorbate is volatile. Hot air should 
not be used for in situ regeneration 
of activated carbon, as glow-type com- 
bustion is initiated at surprisingly low 
temperatures—in many cases, as low 
as 150-200 deg. C. 


CHEMICAL REGENERATION 


Chemical regeneration functions by 
hydrolysis or oxidation of the ad- 
sorbate. It is sometimes possible to 
regenerate with reasonable success 
granular activated carbon which has 
been used to decolorize sugar liquor, 
by treatment with a hot 2 percent 
caustic soda solution. Solution is 
percolated thru the carbon bed until 
the effluent is no longer colored, 
water is used to wash out the caustic 
until a constant pH is reached, dilute 
acid serves to wash out residual caus- 
tic, and a final water wash brings the 
bed back into condition for reuse. 
REGENERATION BY BURNING 

By far the greatest tonnage of ad- 
sorbent is regenerated ex situ, by 
burning off the adsorbate. Indus- 
trially, the process is used for regen- 
eration of granular bone char in the 
sugar industry,® and for both powdered 
and granular fuller’s earth’? in the 
vegetable and petroleum oil industries. 
For a chemical engineer considering 
this type of regeneration the follow- 
ing economic facts are of interest: 

1. Ex situ regeneration by burning 
requires specialized equipment, of 
large capacity. 

2. Such equipment involves major 
capital outlay. 

3. Savings effected bv regeneration 
are rapidly offset by fixed overhead 
charges if the equipment is not in 
substantially constant use. 

4. Ex situ regeneration by burning 
is therefore limited to applications in 
which the amount of adsorbent used 
is large enough to provide for con- 
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stant full capacity use of the regenera- 
tion equipment. 


Materials of Construction 


A few words should be said about 
certain physical properties of adsorb- 
ents which affect selection of equip- 
ment and materials of construction. 

Activated carbons of vegetable or- 
igin, especially those which have been 
washed with acid and water to remove 
extractable inorganics, are strongly 
electropositive toward metals. Direct, 
prolonged contact of such carbons 
with metals, in the presence of water 
or other electrically conductive liquid, 
results in corrosive attack on the 
metal.'' With granular carbons in 
unprotected steel filter shells, such 
corrosion is rapid and destructive. 
Even with corrosion-resistant steels, 
there is evidence that attack occurs; 
while this is not destructive, there is 
danger of contamination of the liquid 
being treated by trace quantities of 
corrosion product. Protection against 
corrosion is secured by coating the 
metal in contact with carbon with an 
inert insulating material. This_ pre- 
caution should also be taken for tanks 
holding heavy slurries of powdered car- 
bon, e.g. 0.5-2.0 Ib./gal. It is not nor- 
mally necessary for the tanks in which 
carbon treatment is conducted, as the 
amount of carbon is too small to pro- 
vide a mass galvanic effect. 

Finally, most powdered adsorbents 
are quite abrasive. Slurries of acti- 
vated carbon in water, and bleaching 
clays in oils, will wear out centrifugal 
pump impellers fairly rapidly. For 
carbons, either Duriron or rubber dia- 
phragm pumps are satisfactory. For 
clays, it is quite common to use re- 
ciprocating type steam pumps. 
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Flow diagram of solvent recovery plant consisting of two adsorbers without cooling cycle. 


ADSORPTION 


Vapor Phase Processes Serve Industry Well 


Fixed-bed units are used for solvent recovery, gas purification, 


and gas dehydration. Moving bed units are now being used for gas separation. 


FRANK M. BROWNING, Assistant Manager, Special Products Div., Carbide and Carbon Chemicals Co., 
A Division of Union Carbide and Carbon Corp. 


Vapor-phase adsorption is used for 
many industrial processes. The impor- 
tant applications covered here are sol- 
vent recovery, gas separation, gas puri 
fication and gas dehydration. 


SOLVENT RECOVERY 


Many industrial processes utilize 
volatile solvents solely as a dissolving 
medium. The solvents are then vapor- 
ized into an air stream. Recovery of 
these solvents for reuse many times 
determines whether the process can be 
operated economically or competi 
tively. Some of the industries where 
solvent recovery plays an important 
part are: cellulose acetate rayon, nitro- 
cellulose or other plastic coating of 
paper or cloth, plastic films and wrap- 
pings, rubber products, solvent extrac- 
tion, rotogravure printing and smoke- 
less powder. 

Solvent recovery by means of acti- 
vated carbon can be used to recover 
almost all commonly used industrial 
solvents such as hydrocarbons, alco- 
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hols, esters, ethers, ketones and chlo- 
rinated compounds. The overall recov- 
ery efficiency is usually between 80 and 
95 percent, depending almost entirely 
upon the effectiveness of the vapor 
collection system. Well designed 
hoods over the manufacturing process 
should give an overall recovery effi- 
ciency of over 90 percent. 

Solvent recovery by activated carbon 
as now practiced is a batch process. 
The vapor-laden air is passed through 
a bed of activated carbon which ad- 
sorbs the solvent and allows the 
stripped air to pass through. Two or 
more vessels containing activated car- 
bon, commonly called adsorbers, are 
usually used to give continuous opera- 
tion of the process. When one ad- 
sorber has become charged with sol- 
vent, the flow of vapor-laden air is 
then switched to another adsorber. 
Solvent is then removed from the 
charged adsorber by passing saturated 
steam through the activated carbon 
counter-current to the direction of air 


flow. The mixture of steam and sol- 
vent vapors from the adsorber are con- 
denscd and then passed to separation 
equipment. 

The adsorbers are usually horizon- 
tal cylindrical pressure vessels with a 
horizontal bed of activated carbon lo- 
cated at the center. The size of each 
adsorber and the amount of activated 
carbon depends on the volume of 
vapor-laden air to be handled, the 
concentration of solvent, the adsorp- 
tive capacity of the activated carbon 
for the solvent to be recovered and 
the length of the adsorbing period 
used. Superficial air velocitics of 50 
to 100 fpm. and carbon bed depths 
of 12 to 36 in. are most frequently 
used. 

The number of adsorbers depends 
on the volume of vapor-laden air and 
the concentration of solvent. For 
high solvent concentrations, two ad- 
sorbers are used, with one adsorber 
handling vapor-laden air and the other 
adsorber steaming to remove the ad- 
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Operating gallery of a multiple-adsorber solvent recovery installation, with adsorbers at left and controls at right. 


sorbed solvent. For low solvent con- 
centrations, three or more adsorbers 
are used. 

Vapor-laden air is passed through 
all adsorbers in parallel except the ad- 
sotrber being steamed. All adsorbers 
ire then steamed in rotation. 

Series operation of adsorbers is 
sometimes used in larger plants to 
obtain maximum recovery efficiency. 
Here, the usual plant consists of four 
adsorbers, one being steamed, two 
handling vapor-laden air and _ the 
fourth adsorber handling exhaust air 
from the adsorber longest in service 
on vapor-laden air. This arrangement 
permits operation at a maximum ad- 
sorptive capacity since any solvent 
passing through the almost fully 
charged adsorber will be picked up by 
the other adsorber operating in series 
with it. 

In actual operation it has been 
found advantageous to continue the 
adsorption cycle until some prede- 
termined solvent concentration is 
reached in the air passed to the second 
adsorber in series. This results in an 
almost uniform solvent charge in each 
adsorber and a minimum steam con- 
sumption for regeneration. This 
series operation usually gives a re- 
covery efficiency of 99.7 to 99.8 per- 
cent of the solvent in the vapor-laden 
air delivered to the recovery plant. 
Recovery efficiencies of 99 percent or 
higher are usually obtained for plants 
not using series operation of the ad- 
sorbers. 

Although the adsorbers are the 
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most essential part of a solvent re- 
covery plant, other items of equip- 
ment must be properly selected and 
designed, to give an efficient and eco- 
nomical plant. Usually the vapor- 
laden air must be filtered at the inlet 
to the recovery plant to remove dust, 
lint or other solid particles carried 
over from the manufacturing process. 
This is accomplished by means of fine 
mesh screens or replaceable glass or 
steel wool filter units. 

Sometimes the vapor-laden air con- 
tains materials which would contami- 
nate the activated carbon or cause 
corrosion of the equipment and it 
is necessary to remove these by scrub- 
bing with water or a suitable chemical 
solution. Packed or spray tvpe scrub- 
bers have been used successfully. 

Since the vapor-laden air is heated 
in most manufacturing processes to 
effectively vaporize the solvent, the 
air must be cooled before passing to 
the adsorbers. Standard extended 
surface type coolers are used with the 
air outside of the tubes and the cool- 
ing water inside the tubes. A vapor- 
laden air temperature of approximately 
100 deg. F. gives the most efficient 
operation unless the vapor-laden air 
contains an unusual moisture content. 

During each steaming cycle mois- 
ture is added to the carbon by the 
condensation of steam to heat up the 
carbon bed and vaporize the solvent. 
This moisture must be removed dur- 
ing the subsequent adsorbing cycle 
by vaporization into the air to prevent 
an accumulation detrimental to re- 
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covery efficiency. The vaporization of 
this moisture from the carbon dissi- 
pates the heat of adsorption of the 
solvent and gives a more uniform 
carbon bed temperature. Where the 
activated carbon used has a_ high 
selective adsorption capacity for sol- 
vent in the presence of moisture, high 
recovery efficiencies are obtained by 
this method of operation. Activated 
carbons which do not have this selec 
tivity require drying between the 
steaming and adsorbing periods, mak 
ing the heat of adsorption an im 
portant factor in the design of the 
plant. 

Vapor-laden air is usually drawn 
from the manufacturing process and 
passed through the recovery equip 
ment by means of centrifugal blow 
ers or fans. These are motor driven, 
or, if high pressure steam is available, 
can be turbine driven. Where tur- 
bine driven blowers are used, the 
turbines are designed to operate at 
a sufficiently high back pressure to 
permit use of the exhaust steam for 
steaming the adsorbers and operating 
any necessary distillation equipment 
for solvent separation. 

Steam and_ solvent 
charged from the adsorbers are con- 
densed and cooled in shell and tube 
type heat exchangers, usually hori 
zontal. The condensate flows to the 
separation or distillation equipment. 
Water insoluble solvents can be 
merely decanted from the condensed 
steam in a continuous decanter. 
Water soluble solvents are distilled 
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from the condensate in continuous 
distillation columns. Mixtures of 
water soluble and insoluble solvents 
may require the use of a continuous 
decanter, a continuous distillation 
column and a batch distillation col- 
umn. The design of the distillation 
equipment is dependent upon the 
degree of separation required to make 
the recovered solvent suitable for re- 
use. 

Almost all solvents are flammable 
and form explosive mixtures with air. 
Special precautions must be taken in 
the design of the recovery plant to 
issure the handling of sufficient; air 
to maintain a solvent concentration 
well below the lower explosive limit 
at the maximum 
vaporization rate. This requires a 
careful analysis of the manufacturing 
process and all factors affecting the 
trate of solvent evaporation. Continu- 
ous combustible gas analyzers are 
available and can be used to sound 
an alarm or shut down the manufac- 
turing process should the solvent 
concentration rise above some pre- 
determined _ value. Spark-resistant 
blowers are used and all electrical 
equipment is usually explosion-proof. 
Flammability of the solvents to be re 
covered should be considered in the 
selection of all equipment for the re 
covery plant. 

Selection of the proper materials of 
construction for the recovery plant is 
an important decision for the design 
engineer. Many solvents are in them- 
selves corrosive or form corrosive 
products during the steaming period. 
Activated carbon acts as a mild catalyst 
in the hydrolysis or decomposition of 
solvents in the presence of steam. 
Therefore, any corrosion tests used as 
a basis for the selection of the mate- 
rials of construction should be made 
in the presence of activated carbon. 
Hydrocarbons can usually be recovered 
in plain steel equipment. Other sol 
vents require the use of copper, Ever 
dur, Monel or stainless steels, depend- 
ing on the severity and type of 
corrosion. 

A majority of the recovery plants 
now installed in this country are auto 
matically operated. All adsorber valves 
are pneumatically or hydraulically op- 
erated by means of a multicam cycle 
controller. This instrument controls 
the length of the adsorbing and steam- 
ing periods, opening and closing valves 
in the proper sequence. Plants are 
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operated with a fixed cycle or with 
a cycle length which is varied in ac- 
cordance with the solvent loading. 

Temperature of the vapor-laden air 
is automatically controlled by regula- 
tion of the water flow through the air 
cooler. Flow of the vapor-laden air to 
the recovery plant is controlled by a 
suitable orifice or pitot tube type flow- 
meter. This instrument positions vari- 
able pitch vanes in the inlet to motor 
driven blowers. When turbine driven 
blowers are used, the air flowmeter 
controls the speed of the turbine. Flow 
of steam to the adsorbers during the 
steaming cycle and the temperature of 
the condensed steam and solvent mix- 
ture are controlled by suitable instru- 
ments. Any necessary solvent separa- 
tion or continuous distillation equip- 
ment is also automatically controlled. 
Automatic operation results in maxi- 
mum recovery efficiency with mini- 
mum utility and labor costs. 


GAS SEPARATION 


Many industrial gas mixtures can 
be separated by utilizing the selective 
adsorption of activated carbon. As a 
tule, the higher the boiling point or 
the larger the molecular weight, the 
more strongly an organic compound is 
adsorbed by activated carbon. Thus 
gasoline, propane and butane can be 
separated from natural gas or methane 
from hydrogen. 

Shortly after World War I, a num- 
ber of plants were installed in this 
country to recover gasoline from natu- 
ral gas by means of activated carbon. 
However, this process is no longer in- 
dustrially important and has been 
replaced by condensation and oil 
scrubbing systems. The method of 
operation and equipment for these 
plants were almost identical to the sol- 
vent recovery system described pre- 
viously. Contamination of the acti- 
vated carbon and corrosion of the 
equipment by sulphur compounds in 
the natural gas were the major reasons 
for discontinuing this process. 

A new process for the separation of 
hydrocarbons by use of activated car- 
bon has recently been developed by 
the Union Oil Co. This process, 
called hypersorption, employs a mov- 
ing bed of activated carbon. The feed 
gas enters the center of a tall vertical 
vessel having a downwardly moving 
bed of activated carbon. The carbon 
adsorbs the heavier constituents, carry- 
ing them down the tower, permitting 


the lighter constituents to pass up the 
tower. In the lower section of the 
tower, the carbon is heated to drive 
off the adsorbed materials. The re- 
generated carbon is taken out of the 
bottom of the tower and fed back into 
the top. It is cooled and brought into 
equilibrium with the lighter constitu- 
ents of the feed gas before passing 
down into the contacting section of 
the tower. Proper separation of the 
tower into sections and control of op- 
erating temperatures in each section 
results in excellent separation of the 
feed gas. Impurities present in the 
feed gas which tend to contaminate 
the carbon may be effectively removed 
by continually withdrawing a small 
portion of the carbon stream and re- 
activating at an elevated temperature. 
This process has been placed in oper- 
ation on a number of separation prob 
lems and should have wide application 
in gas separation. 


GAS PURIFICATION 


Purification of gases by adsorption 
of the impurities on activated carbon 
can be divided into two distinct classi- 
fications. First is the removal of im- 
purities from industrial gases such as 
hydrogen, carbon dioxide, ammonia, 
hydrogen chloride, compressed air and 
inert gas. Second is the removal of 
odors and other impurities from air in 
air conditioning or ventilating systems. 

Purification of industrial gases is 
usually accomplished at elevated pres- 
sures using thick activated carbon beds 
three to eight feet deep in vertical ad- 
sorbers. ‘Two or more adsorbers are 
used to give a continuous flow of the 
purified gas. Superheated steam is usu- 
ally used to expel the adsorbed im- 
purities and regenerate the carbon. 
Saturated steam may be satisfactory for 
low boiling impurities while super- 
heated steam is usually required to 
remove high boiling impurities. The 
operation of such equipment is similar 
to that used for solvent recovery. After 
an adsorber has adsorbed a charge of 
the impurity in the raw gas, the gas 
stream is switched to another adsorber. 
The charged adsorber is then regen- 
erated by steaming. Following the 
steaming cycle, the adsorber is usually 
dried or cooled before handling raw 
gas again. 

Purification of air in air condition- 
ing or ventilating systems is accom- 
plished at atmospheric pressure using 
thin activated carbon beds one half 
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inch to four inches deep. The carbon 
is usually placed in containers or on 
trays to permit easy removal for re- 
generation. In such a system, the 
carbon may remain in service for sev- 
eral months to several vears. The car 
bon is periodically removed and re 
generated at an elevated temperature 
by superheated steam. 


GAS DEHYDRATION 


Many processes involve the use of 
dehydrated air or industrial gases. One 
of the most frequent applications is 
the use of compressed air with a low 
dew point for instrumentation or pneu- 
matic operation systems. Other indus- 


ADSORPTION: 


Fixed Bed Design 


Certain basic data are required 


trial gases must be dehydrated where 
the presence of moisture would be 
detrimental to a process. 

Usual industrial dehydration 
sorbents are silica gel, activated alu- 
mina, and activated bauxite. The ad- 
sorbent is usually placed in a vertical 
vessel and a bed depth of two to five 
feet is used. Two vessels are used to 
give a continuous flow of dehydrated 
gas. After the adsorbent in one vessel 
no longer gives the desired degree of 
moisture removal, the adsorbed water 
is removed by heating. The heat may 
be applied by externally heating a 
portion of the inlet gas and passing 
it through the adsorbent. In small 


ad- 


units the heat is usually applied by 
means of a steam jacket or steam 
coils imbedded in the adsorbent. Fol- 
lowing regeneration, the adsorbent is 
cooled by a portion of the dehydrated 
gas before placing back in service. 

Such dehydration installations are 
usually operated either semi-automati- 
cally or entirely automatically. In the 
semi-automatic units, the operator po- 
sitions one transfer lever to change the 
vessel on the line. Suitable interlocks 
then automatically perform the regen- 
eration and cooling cycles. In the 
automatic unit, the entire operation 
is operated on a fixed time cycle with 
out the attention of an operator. 


More Empirical Than Moving Bed 


regardless of whether the design is 


for a fixed or moving-bed unit. Design of moving bed units is considerably more involved. 


ROBERT MERIMS, Process Design Engineer, Foster Wheeler Corp., New York, N. Y 


As some early stage in the design 
of an adsorption unit, decision must 
be reached as to whether the unit will 
contain a fixed or moving bed. Fixed 
bed adsorption is a relatively old and 
much practiced operation. Moving 
bed, continuous adsorption, the com- 
mercial example of which is the hy- 
persorption process of the Union Oil 
Co. of California, is a more recent 
development. The choice of tech- 
niques is a matter of economics and 
may in some cases be far from clear 
cut. In general, fixed bed adsorption 
is favored where carbon has a high 
selectivity for the constituent to be 
removed or where its concentration is 
relatively low—usually less than 2 per- 
cent by volume. Hypersorption will 
prove attractive where selectivity is 
lower, thus requiring multi-stage sep- 
aration, and where the economics war- 
rant relatively elaborate equipment. 

This article is primarily concerned 
with design of units for adsorption 
from a gas stream. In the case of ad- 
sorption from a liquid stream, methods 
of design for a fixed bed unit are es- 
sentially the same as for a gas stream. 


BASIC DATA REQUIRED 


The designer of either a fixed or 
moving bed unit must have available 


certain basic data. Equilibrium data 
for the constituents of the stream 
over the adsorbent are required, both 
as to total quantity adsorbed under 
the given conditions of temperature 
and pressure and ‘the relative volatil- 
ities of the various constituents. Heat 
of adsorption data are also necessary. 
These and equilibrium data can be ob- 
tained for many systems in the liter- 
ature. The papers presented at the 
adsorption symposium of the Ameri- 
can Chemical Society are an excellent 
source of data for low boiling hydro- 
carbons and gases of the low molecular 
weight.’ 

A means of predicting pressure drop 
through the bed is also required. ‘The 
general equation for pressure drop 
through a bed of solids is:? 

AP 
7% 


ln. 


kK} 
The first term represents viscous 
losses while the second takes into ac 
count kinetic losses. For a given bed 
the particle characteristics will be con- 
stant and the equation becomes: 


A P/L=k yp Un+h pm Un? (2) 
Experimental data on the given 
bed with one fluid will allow calcula- 
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NOMENCLATURI 


AP = Pressure drop 
Height of bed 
Gravitational constant 

k, k' = Constants 

= Fractional void volume 

= Viscosity of fluid 

= Superficial fluid velocity based on 
an empty vessel and average 
pressure 
Effective diameter of particle 
Mass flow rate of fluid = pm Un 
Mean density 
Plant solvent handling capacity, 
Ib. /hr. 

= Number of adsorbers 
steamed at one time 
N, = 1) 

= Total number of adsorbers 

= Adsorbent per vessel, Ib. 

= Average adsorptive capacity, Ib. 
solvent per Ib. adsorbent 

= Time between start of succeeding 
steaming period, hr. 

V: Plant gas handling capacity, cfm. 

Va Gas capacity per adsorber, cfm. 


to be 
(usually 


tion of pressure drop from any fluid 
being considered. 

Lastly, the height of a transfer unit 
(contact stage) is required. Data is 
given for silica gel.* For carbon, ex- 
perimental data must be obtained. 
DESIGN OF FIXED BED UNIT 

A fixed bed adsorption unit will 
usually consist of two or more vessels 
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Hypersorber. Adsorbent is bed of carbon which flows downward from top of the unit. 


where continuous flow of a vapor 
laden stream is to be handled. (See 
cut, p. 158). One vessel adsorbs 
the constituent whose recovery is de- 
sired while the adsorbent in the other 
vessel is having the adsorbed vapor 
stripped whether by steam or some 
other hot gas. Auxiliary equipment 
may include a filter to remove atmos- 
pheric dust or lint from the gas, a 
blower to provide the means of forc- 
ing the gas through the bed, an ex- 
changer or spray tower to condense 
the solvent and steam used as the 
carrying agent, and a settling drum to 
separate the condensed solvent and 
water. Water-soluble solvents are of 
course separated from condensed 
water in a suitable distillation ap- 
paratus. This scheme can be modified 
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with two or more adsorbers in series 
to obtain higher recoveries. Only one 
adsorber is steamed at a time while 
the leanest gas cools the adsorber 
which has just been steamed. 

As a tule, a fixed bed adsorber will 
not be used for recovery purposes 
when a solvent laden stream contains 
less than 0.2 Ib. solvent per mscf. of 
gas. High efficiency removal of un 
desirable constituents from a gas can 
be obtained by adsorption with much 
lower initial concentrations, however. 
The bed height will run from 15 to 
30 in. in solvent recovery with the 
diameter being determined by the 
quantity and concentration of the car- 
rier stream. Recoveries can be in the 
order of 98 percent plus. 

In designing a fixed bed adsorber 


the first step is the adsorption cal- 
culations. This will serve to set up the 
quantity of adsorbent necessary and 
the time a given adsorber may be on 
stream to give a set recovery.” 

The following cases are treated: (1) 
Isothermal adsorption with a linear 
equilibrium relationship between con- 
centration in the gas phase and con 
centration in the adsorbed phase, (2) 
Isothermal adsorption with complex 
equilibrium relationships, (3) Non- 
isothermal adsorption with complex 
equilibria. 

The method for the last two cases, 
which are the ones primarily appli 
cable to adsorption on charcoal as 
equilibria here is seldom linear, in 
volves double stepwise integration of 
equations by graphical means to ob 
tain results in number of transfei 
units required. Height of a transfei 
unit in the case of carbon must be de- 
termined experimentally. Knowing 
the height and number of transfer 
units, the required bed depth is de 
fined. 

Required time for steam or other 
types of stripping must also be de- 
termined. Open steam stripping is 
the most effective as the steam con 
denses in the pore displacing the sol 
vent. It also supplies the necessary 
heat of desorption. 

Pressure drop for a given height of 
bed and quantity of fluid is calculated 
in the case of a fixed bed unit by an 
equation of the form of Eq. 2. Herc 
flow is usually turbulent. The designer 
must balance the cost of additional 
height with resulting increase in pres 
sure drop and power consumption 
against the desirable effect of addi 
tional height on recovery. 

In actual practice the adsorptive ca 
pacity, height of bed, and stripping 
conditions for a given adsorption 
problem are obtained experimentall 
in simple laboratory setups if the de 
signer hasn’t applicable know-how 
available. He still must calculate the 
pressure drop and set up an operating 
cycle for the plant by means of thc 
following relations: 

S= N, X.W/t (3 

Vi= Va(N: — N,) (4) 

It is also necessary to set up the 
apparatus with sufficient height and a 
gas distributor to avoid chanelling. 


MOVING BED UNIT 


Stripped to bare essentials, the hy 
persorption process involves the intro 
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duction of feed gas via a feed intro- 
duction tray into a moving bed of 
carbon which is designed to adsorb 
the heavier components of the mix- 
ture. The engaging tray, as well as 
disengaging trays, consist of down- 
comers for solid flow with the gas en- 
tering or leaving in the area around 
the downcomcrs. Below the feed sec- 
tion any adsorbed lighter components 
ue driven off by a countercurrent re- 
flux of the heavier components. Mov- 
ing further downward, steam is then 
introduced through a tray and serves 
to remove the heavier components 
from the carbon which are disengaged 
at the bottom product tray. Carbon 
then goes through the stripping, sec- 
tion, a vertical tube bundle, heated by 
condensing Dowtherm. Steam and 
residual heavicr components are de- 
sorbed here, going out with the bot- 
toms product. 

Hot carbon leaving the stripper 
goes through a_ specially designed 
feeder tray which provides positive 
control of the carbon flow pattern and 
rate. Carbon then flows into the gas 
lift system where it is transported to 
the top of the tower. At the top, a 
portion of the overhead gas, the elutri- 
ation gas, strips anv remaining steam 
off the carbon. Carbon then flows 
through the cooler section which con- 
sists of a vertical tube bundle cooled 
externally by water. Here the heat of 
idsorption and sensible heat due to 
stripping are removed and the carbon 
resumes its cycle. Hypcersorbers have 
been fully described in the litera- 
ture’*® both as to the details men- 
tioned above and variations in the 
basic scheme. 

In the design of the hypersorber, 
besides the required data previously 
mentioned here, data on solid flow 
characteristics are required. A hyper- 
sorber is a device for transferring solids 
and the characteristics of solid flow 
ire of fundamental importance in the 
design and operation of the unit. 


DESIGN OF MOVING BED UNIT 


Design of a moving bed unit is 
considerably more involved than that 
for a fixed bed unit due to the greater 
complexity of a hypersorber. In a 
hypersorber, however, composition 
and other conditions do not vary with 
time at a particular point in the col- 
umn, whereas in a fixed bed unit, un- 
steady state transfer exists. 

In designing a moving bed adsorp- 
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tion unit, the primary calculation is 
one which sets up the carbon circula- 
tion and the various bed heights in- 
volved. Methods have been developed 
for calculating mass transfer in a mov- 
ing bed adsorber assuming: (1) Iso- 
thermal conditions and equilibrium 
between the adsorbed solute and the 
fluid present in the void volume of 
the solids, and (2) Isothermal condi- 
tions and non-equilibrium.’ In most 
applications, due to the heat of adsorp- 
tion involved, the temperature rise in 
the adsorption section will be in the 
order of 100 deg. F. It is, therefore, 
not possible to assume _ isothermal 
conditions, and a stepwise calculation 
must be made, as the relative volatik 
ities of various constituents over car- 
bon change quite radically with tem- 
perature. When setting up the design, 
a relatively high bed height for each 
section is used so that carbon circula- 
tion approaches that at minimum te- 
flux. This is‘due to the relatively 
greater expense both from a fixed cost 
and operating standpoint of increas- 
ing carbon circulation rather than bed 
height. 

Heat balances for the cooler and 
stripper must also be calculated. They 
will allow the calculation of the area 
required for each unit, knowing the 
overall heat transfer coefficient and the 
water and Dowtherm circulation re- 
quired for the cooler and stripper, 
respectively. 

Pressure drop phenomena through 
a bed of moving solids is different 
than that involved in a fixed bed unit 
in that with higher velocities, the 
countercur'ent flowing gas will tend 
to hold up the moving solid. The criti- 
cal velocity at which this occurs must 
be experimentally determined because 
in the design of the unit, it cannot 
be exceeded. The pressure drop in 
countercurrent gas-solid flow at low 
velocities fits the following equation: 

A P/L= Ku Un (5) 

That is, pressure drop is primarily 
a viscous phenomena. As the velocity 
increases, the bed begins to expand 
and the increment in pressure drop 
falls off until finally at the point of 
incipient holdup of solids the pres- 
sure drop is constant and equal to 
that value for a unit height corres- 
ponding to the weight of a unit vol- 
ume of solid. A pressure drop calcula- 
tion over the entire tower must be 
made which will give pressure condi- 
tions throughout the tower. Calcula- 


October 1952 


tions involving disengaging and en 
gaging velocities of the gas must also 
be made at the various trays. These 
velocities will determine the diam 
eter of the tower. 

Solids differ from fluids in thei 
flow characteristics and data on solids 
flow must be available to the designer 
The angles of internal and externa! 
repose whose tangents are the Tespec 
tive coefficients of friction define the 
solids flow pattern. The amount of 
solid that can flow through a given 
orifice must also be known as must 
the effect of pressure diffe ential across 
the orifice on the solid flow. The 
force the solid exerts on the various 
trays is required to allow proper me- 
chanical design. 

Velocities required to lift the car- 
bon in the lift line as well as the opti 
mum lift line velocities from the 
standpoint of minimizing attrition 
must be known by the designer. 
Knowing these and the quantity of 
carbon to be circulated, he can cal- 
culate the quantity of lift gas required 
and having the pressure drop involved 
in the lift line system, the lift line 
blower can be specified. 

Fine particles are elutriated from 
the carbon by the elutriation gas in 
the elutriation section at the top of 
the column. It is necessary to deter- 
mine the number of elutriators re 
quired for the given carbon circula 
tion. The circulation rate sets the 
amount of attrition and the rate at 
which fines are produced. 

In the case of a gas which has con- 
stituents which polymerize on the car- 
bon forming heavy constituents which 
cannot be removed in the hypersorber, 
it is necessary to remove these poly- 
mers by reactivation, C, and heavier 
double-bonded unsaturates, such as 
butadiene and pentadiene are exam 
ples of substances that cause deactiva 
tion. 

Reactivation is accomplished via 
a water gas reaction at temperatures 
in the order of 1,450 deg. F. If rc 
activation is required, it is necessary 
to calculate the reactivation load and 
the amount of heat required. 
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ADSORPTION: 


Theory and Practice Are Converging 


Flow of information of a theoretical and experimental nature 


is constantly improving our understanding of the fundamental concepts. 


LEON LAPIDUS, The James Forrestal Research Center, Princeton University, Princeton, N. J. 


Adsorption is one of those unit op 
erations in which the science has not 
vet caught up with the art. Yet the 
science of this subject is developing 
fast, and it is likely that current prac- 
tices will soon be vastly improved as 
a direct result of contributions from 
researchers exploring the fundamental 
concepts. 

Already there is excellent qualita- 
tive agreement between theory and 
practice, but firm quantitative agree- 
ment is yet to come. 


MATERIAL BALANCE 


A consideration of material balance 
will help explain the mechanism of 
columnar adsorption, as far as it has 
been determined to date. 

Let us take a thin cross-section of a 
column packed uniformly with ad- 
sorbent and a fluid consisting of a 
carrier and a_ second (adsorbable) 
component flowing downward at a 
constant rate (Fig. 1). 

For any such section the adsorbate 
coming in equals the adsorbate leav- 
ing plus the accumulated adsorbate. 

There are two independent variables 
involved in this flow, namely dis- 
tance and time. Therefore Eq. 1 uses 
partial derivatives with one of the in- 
dependent variables held constant in 
each term. The sum of the various 
rates of change of the adsorbate is set 
equal to zero. 

The first term in Eq. 1 reflects the 
change in amount of adsorbate caused 
by fluid flow. The mere fact the fluid 
is moving means that more adsorbate 
is being supplied to the section. 

The second term reflects the fact 
that the amount of adsorbate actually 
adsorbed increases with time. 

The third term reflects the fact that 
adsorbate in the pore of the packed 
bed is building up with time. After 
adsorption takes place initially on the 
surface of an adsorbent, the adsorbate 
works its way into the pores of the 
adsorbent. 
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Fig. 1—Thin cross-section. 


In deriving Eq. 1 a number of as- 
sumptions are made. It is assumed 
that both the fluid velocity and the 
solute concentration profiles are uni- 
form across any cross-section of the 
bed. 

However, it has been shown that 
the fluid flow patterns in a packed 
bed are extremely complex and in 
many cases deviate widely from the 
uniformity required by the material 
balance." * The concentration of ad- 
sorbate leaving the bottom of an inert 
bed when plotted versus the volume 
of solution collected has been shown 
to resemble an S-shaped curve.' 
These complex flow patterns are in- 
timately related to the wall effects, 
lateral mass transfer’ and the random- 
walk type flow pattern existing in a 
packed bed; their magnitude and im- 
portance being a function of the col- 
umn and particle dimensions as well 
as the packing arrangement employed. 

Work is under way’ at the present 
time which may be of assistance in 
explaining certain aspects of the flow 
pattern. 

Longitudinal diffusion effects have 
been considered as negligible in Eq. 1. 
However, for the case of very slow 
fluid flow these effects may become 
important. In this case, we equate 
the first three terms to the amount 


of adsorbate transported across the 
thin film by diffusion. 

The adsorption process is consid- 
ered to be isothermal which for most 
liquid systems and many gaseous sys- 
tems is subsiantially valid. In the 
case of physical adsorption at not too 
high concentrations, | temperature 
changes may be neglected. However, 
for activated adsorption which fre- 
quently is highly exothermic, thermal 
effects may be of primary importance. 
Pressure drop across the length of the 
packed column is also considered neg- 
ligible. 

Various other assumptions in the 
material balance such as negligible at- 
trition of the adsorbent particles, neg- 
ligible change in total mass flow rate 
and a constant pore volume are gen- 
erally correct for the majority of ex- 
perimental systems. One possible im- 
portant exception to the concept of 
a constant pore volume is found in 
ion-exchange systems where changes 
in void volume as great as 2 to 1 may 
occur. 

Any attempt to include these vari- 
ous complicating factors into the ma- 
terial balance leads to such complexi- 
ties that an exact mathematical solu- 
tion becomes highly improbable. It 
is thus evident that the material bal- 
ance represents an idealized process 
and that further work, both theo- 
retical and experimental, is required 
before it can be used with complete 
confidence. 


TRANSPORT AND ADSORPTION RATES 


To the material balance must be 
added an equation which indicates 
the rate at which adsorbate molecules 
are transferred from the bulk of the 
flowing stream to the adsorbent sur- 
face followed by adsorption on the 
surface. 

There are quite a number of in- 
dividual resistances or steps which re- 
tard the rate of transport or adsorption 
and the magnitude of these resist- 
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ances may be such that they each con- 
tribute to the over-all rate. We shall 
now discuss each of these steps in turn 
corresponding physically to the situa- 
tion where each is the rate-determin- 
ing process. You will note the mathe- 
matical similarity between each of the 
rate equations presented. 

The first case to be considered is 
one in which the rate-determining step 
is the transport of material across a 
hypothetical thin fluid film surround- 
ing each particle. ‘This retardation, 
completely analogous to the various 
heat and mass transfer problems en- 
countered by the chemical engineer, 
can be expressed by Eq. 2. 

The mass transfer coefficient is de- 
termined by the molecular diffusivities 
of the solute involved for laminar How 
and the eddy diffusivity for turbulent 
flow and can be computed by stand- 
ard methods. ‘This rate equation has 
been applied to a number of liquid 
systems and there seems little doubt 
that it is a good approximation in 
describing many observed rates of 
adsorption. 

With regard to gaseous adsorption 
a possible distinction can sometimes 
be made between the type of ad- 
sorption involved. ‘T'wo types are pos- 
sible, physical or Van der Waals and 
activated or chemisorption. ‘The first 
is characterized by almost in- 
stantaneous approach to equilibrium, 
low activation energies and reversibility 
of adsorption. In contrast chemisorp- 
tion exhibits a definite rate of ap- 
proach to equilibrium, high activation 
energies and almost an irreversibility of 
adsorption. The bond forces involved 
are of the same nature as cause the 
deviation of real gases from the laws 
of ideal gases and that cause cohesion 
in liquids and solids. In systems in- 
volving physical adsorption alone mass 
transfer effects through a bounding 
film may be quite important. A direct 
check of Eq. 2 
particle has been made with excellent 
results." For chemisorption alone this 
type of diffusion may no longer be 
important. When both adsorption 
processes are occurring at the same 
time generalized predictions are usu- 
ally of little use. 

Secondly, the rate of adsorption on 
the surface of the adsorbent may, in 
the absence of any serious diffusional 
effects, be the rate controlling process. 
One way of representing this process 
mathematically is shown in Eq. 3. 
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Note that Eq. 3 is of the same 
mathematical form as previously pre- 
sented for liquid film diffusion differ- 
ing only in the interpretation of the 
constants. The rate of chemical re- 
action is assumed to be reversible and 
first order in either direction. More 
complex and simpler rate equations 
have also been advanced. 

Experimental studies have indicated 
that the rate of adsorption is usually 
much faster than the various diffu- 
sional rates. A possible exception may 
occur when a very slow activated ad- 
sorption takes place. In all other cases 
it can be said that a kinetic rate 
equation has little practical value other 
than as a mathematical tool. 

Perhaps the most important and the 
most complex of the rate steps is the 
diffusion of solute molecules into the 
pores of an adsorbent particle. The 
formulation of a single rate equation 
for internal diffusion of sufficient 
generality is a major undertaking. Ap- 
proximate rate equations have been 
proposed based upon the assumption 
that the of diffusion into the 
pores is essentially proportional to the 
amount of solute still required to pro- 


rate 
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duce equilibrium. See Eq. 4. Or, by 
using Fick’s diffusion equation for 
diffusion into a sphere, we have Eq. 5. 

Eq. 4 is based upon a solid diffu- 
sion film analogous to the liquid film. 
In at least one case® the use of Eq. 4 
has resulted in a fair degree of cor- 


relation with the data taken. In con- 
trast to the liquid mass-transfer co- 
efficient, the solid transfer coefficient 
must be calculated from the column 
runs themselves. 

The problem facing the investiga- 
tor is as follows: given a solution of 
known concentration at the surface of 
an adsorbent particle, what type, size 
and shape pores are available for dif- 
fusion and how fast will the solute 
diffuse into the pores? Further com- 
plicatons arise,in that the molecule as 
it diffuses into the pore spaces does 


NOMENCLATURE 

c = Concentration of adsorbate in fluid 
phase, mols/liter. 

n= Concentration of adsorbate in ad- 
sorbed phase, mols/gram. 

x = Mass of adsorbent from top of col- 
umn, grams. 

t = Time, min. 

v = Flow rate of solution, liters/min. 
a = Pore volume, liters/gram. 
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not follow a linear path but instead 
follows a random-walk path caused 
by collisions with other molecules 
ind the pore walls. For very small 
pores, diameter equivalent to the mean 
free path of the gas molecules, col 
lisions with the wall become pre- 
dominant and the so-called Knudsen 
flow occurs. The effective diffusivity 
for this type of flow may be 1,000 
times slower than the normal diffusiv- 
ity and the flow itself exhibits com- 
pletely different properties than nor- 
mally is observed. 

For large 
isions between molecules will be the 
limiting factor and the effective dif- 
fusivities will be those normally pres- 
ent in the literature. It is important 
to realize that liquid diffusion co- 
ficients are often 10°‘ times smaller 


pore openings the col 


than gas diffusivities. 

In contrast to these two internal 
diffusional processes which utilize the 
volume of a pore there also exists a 
type of surface migration called Vol- 
mer diffusion. This is an unusual type 
of diffusion in which the molecules 
ire mobile and are thought to progress 
down the length of a narrow pore by 
jumping from one surface point to the 
next.” It seems probable that a Vol- 
type diffusion combined with 
activated adsorption would be an ex- 


mer 


tremely slow process. 

For the normal porous adsorbent 
the low values of diffusivities which 
esult from the various internal dif 
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fusion processes makes diffusion in a 
porous medium much more probable 
as the rate-determining step than any 
other process. Data presented” * 
strongly indicate the truth of this 
statement. However, the  experi- 
mental conditions may uniquely de- 
termine the most important transport 
step. A change in the rate-determin- 
ing steps as the concentration of in- 
let solution was changed has been 
reported.’ 

There is one other possibility which 
presents itself. The flow of solution 
through the bed may be so slow that 
the rate steps are minimized. In this 
case molecu‘es in the flowing stream 
and those on the adsorbent will be in 
continuous equilibrium with equili- 
brium being established instantane- 
ously. This concept has been the 
recipient of considerable theoretical 
and experimental work in the field 
of liquid adsorption with the theo 
retical predictions dependent largely 
on the adsorption isotherm assumed. 
The majority of experimental data re- 
veals that the assumption of an in- 
stantaneous equilibrium is merely an 
approximate one even under the most 
exacting conditions. Granted for the 
moment that equilibrium conditions 
can be approached, it has been shown® 
that neglecting longitudinal diffusion 
can lead to serious errors, a fact which 
has not received the recognition nec- 
essary. Qualitatively there is much 
to be said for this approach. 


Bigger Role Lies Ahead 


Adsorption has come of age as a unit operation. It will continue 


lo complete the mathematical sys- 
tem of equations the boundary values 
must be added to the material balanc« 
equation and each one of the rate 
equations. The solution of the system 
of equations with any boundary con 
ditions desired can be obtained by 
methods already described." Elec 
tronic computers now in use” will 
solve more complicated rate equations 
than has been indicated in this 
article. 

You will note that no mention has 
been made concerning the case of two 
or more solutes adsorbed together ot 
the case where more than one ratc 
process is important. The problems 
presented by either of these cases 1s 
so formidable that no attempt to dis- 
cuss them will be presented in this 
article. 
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to grow substantially by expanding into new fields and extending old ones. 


C. L. MANTELL, Consulting Engineer, New York, N. Y., and Chairman, Department of Chemical Engi- 
neering, Newark College of Engineering, Newark, N. J. 


Substantial improvement both in 
idsorbents and in adsorption processes 
ippears likely in the near future 


DEVELOPMENT OF ADSORBENTS 


New adsorbents: will arrive largely as 
1 matter of economics, with particular 
emphasis on first cost and perhaps a 
secondary emphasis on service life, re- 
generation and stability in use 
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Fuller’s earth and clays are the ad- 
sorbents in heaviest tonnage and char- 
acterized by low cost, wide availability, 
good regeneration, and relative chem- 
ical inertness. Relatively minor 1m- 
provements in preparatory processing 
without appreciable increase in cost 
will take place. 

Silica gel and alumina are excellent 
desiccants but relatively expensive for 
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large throughput installations requir 
ing large tonnages of adsorbent. Cost 
considerations have brought bauxite 
into the tonnage picture and could be 
expected to increase its importance. 
Improvement in chemical resistance, 
greater ability to withstand “poison- 
ing” by sulfur compounds so that serv- 
ice life is lengthened, a e developing. 

Comparatively the acid-treated clays 
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Silica ge 


Decolorizing and purific mete 
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vater purification ; 
food products ; SU 


fining of 
oils; 
Solvent recove 
dustrial 
carbon 


(jas-adsorhent irbor 


dioxi 


re expensive, their further develop- 
ment will be along the line of spe- 
cialty applications. 

Bone char is the tonnage adsorbent 
f the tonnage sugar industry, and is 
of low cost. Synthetic competitors 
such as the hydroxyapatite Synthad, 
have been developed and subjected to 
plant scale tests as the result of 
dustry-sponsored research. Replace- 
nent of bone char, if and when it 
iccurs, will be slow because the fi 
1ancial margin is so small. 

In the decolorizing type carbon, by 

the largest tonnage is in the low 
cost “water carbon,” made from by- 
product or waste material, where ag- 
gressive selling, continuous contact 
with customers and technical servicing 
is the order of the day and has been 
for several decades. Literally, thou- 
sands of raw materials and many cheap 
wastes have been used as raw mate- 
tials throughout the world; few sur- 
vived economic childbirth because of 
cost problems in collection and trans 
portation of raw materials, processing 
ind distribution. With increasing pop 
ulation and greater re-use of water, 
there will be greater tonnages of water 
carbons (perhaps mostly as byproducts 
of chemical recovery operations) con- 
sumed in North America for taste and 
odor control. 

Gas adsorbent carbons are high cost 
materials, largely because of low 
weight yields in activation, but their 
multi-time use and specialized char- 
icteristics offset this to a degree. 
Originally made only from nut chars, 
but now also from coal, their physi- 
cal characteristics cover a wide range, 
with a range of prices. 

Iron oxide gels might be thought of 
as potential adsorbents; they can be 
made with tremendous surfaces as can 
other hydrous oxides. However, they 
chemically active, readily con- 


tal 


ire 
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and difficult to regenerate 

Of the ion-exchange materials, the 
synthetic zeolites are the low cost ton- 
materials where great advances 


taminated 


nage 


have taken place in manufacture, par- 
ticularly in employment of solar en 


ergy and mechanical harvesting. In 
contrast the resin exchangers are ex- 
pensive and to a degree fragile, but 
their range of application is far greater. 
Improvement in physical stability and 
capacity may be expected to develop. 

Greater interest and application of 
adsorbents in human metabolism is 
evident in the use of carbons for de- 
toxication, ion exchangers in control 
of salt ingestion (for patients who 
otherwise would be on a salt-free diet) 
and in animal foods. 

For non-tonnage and special pur- 
poses, more varieties of tailor-made 
adsorbents will be made, where price 
is of secondary importance as in the 
pharmaceutical fields. 

PROCESS ADVANCES 

What of the future development of 
processing methods of adsorption? 

1. Percolation, the common method 
of sugar refining, bleaching of oils by 
where the impurities are left in 
will improve mostly 
han- 


clays, 
the adsorbent, 
in equipment design, 
dling and regeneration 
rather than marked improvement in 
adsorbents. 

Contact filtration, often one-time 
use of adsorbents, will develop more 
multi-time uses of specialized adsorb 
ents on a large scale. It will go to a 
greater extent into fractionation of or- 
ganic compounds, after decolorization. 
There will be greater application to 
inorganic materials, including salt. 

Fixed bed adsorption found now 
in dehumidification, odor removal and 
solvent recovery will perhaps through 
wider usage cause the development of 


material 
equipment 
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and 
major 


abr ant, harder 
porous forms—but the 
along the 


more ision-resist 
stronger 
development will be 
of completely instrumented, automa 
tic, integrated units, with lower labor 
attendance and utility consumption. 

The petroleum and natural gas in 
dustries may be expected to put more 
millions into dehydration of gases to 
hazards of gas hydrate 


lines 


eliminate the 
formation and reduce corrosion. 

Operation Moth Ball of the Navy 
and the Army demonstrated that pres 
ervation of materials under controlled 
humidity by adsorption opened up 
new fields. 

Air recovery, saving of refrigeration 
and thermal ene in large air-con 
ditioned plants has become a growing 
industry. 

With increasing use of tonnage oxy 
gen, and oxygenated air, dehydration 
of gases for combustion will be needed 
for the savings in fuel and increased 
furnace efficiency. These however, 
will be mostly matters of mechanical 
design and the mechanical properties 
of the adsorbent will be more and more 
important. 

Odor removal and air-recovery 
stems, as adsorptive adiuncts to air con 
ditioning, will expand markedly from 
the publicized units in the United Na 
tions building in New York, the Royal 
York Hotel in Toronto, the National 
Theatre. Washington, University of 
Washington, as well as many U. S. 
Marine and Naval hospitals. 

4. Hypersorption, now primarily ap 
plied to ethylene recovery and methanc 
purification, was o iginally developed 
as a light hydrocarbon recovery proc 
ess from streams which could not be 
handled economically by other pro 
cedures. Hypersorption is adapted to 
large throughputs and is justified by 
consumption of _ utilities 
thermal and electrical 


TgV 


sys 


lowered 


(steam, water, 
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More adsorption dehydrators such as the 600 psi. units at the left will appear. Use of hypersorbers (right) will probably be extended 
to include hydrogen and synthesis gas purification, acetylene recovery, and other petrochemical fractionations. 


energy) over fixed bed units, as well 
is by lower capital costs per mcf. 
treated. Expected future applications 


are in hydrogen and synthesis gas puri 


fication, propane and butane recovery, 
removal of nitrogen and sulphur from 


natural gas, nitrogen purification, 
other petro- 


including 


icetvlene recovery, and 


chemical fractionations 


methane from hydrochloric acid and 
other hydrocarbons. 

5. Fractionation of liquids as in col 
umns developed to a great extent at 
the National Bureau of Standards on 
the A.P.I. pure hydrocarbon project, is 
already represented by the Sun Oil Co. 
large-scale plant for adsorbent frac 
tionation of aromatic hvdrocarbons 
from petroleum fractions. ‘Through 
put in adsorption systems may be con 
sidered to be low, vet fractionation 
procedures of the same sharpness have 
the same limitation. This plant uses 
silica gel. 

Other rather highly selective frac 
tionations, more precise than by dis- 
tillation, are under 


velopment. These are often cyclic and 


commercial de- 
continuous methods with emphasis on 
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lower utility and labor consumption 
per unit of purer product. 

6. Fractionation of ions, as devel- 
oped largely in connection with fission 
products of atom disintegration, has 
replaced the long tedious multi-crystal 
lizations formerly thought to be the 
only method. Extension of this will 
be rapid probably first in the rare 
earth ficld with the major develop- 
ments on specialized adsorbents and 
procedures and little on equipment. 

7. Ion exchange applications grow 
with each newly issued publication. 
Demineralized water will be more and 
more a sine qua non for the process 
industries. Deionization of organic 
materials in multiple selective steps 
will in the main center around equip 
ment design of more automatic type. 

8. Dehydration and fractionation in 
series is really stepwise fractionation, 
but employing different type adsorb- 
ents. Perhaps the future, for operating 
cost reasons, will bring moving bed 
apparatus adapted to dehydration, 
where large throughput is needed. 

I'ypical of the series setup would be 
an alumina dehvdrator of natural o1 


October 


petroleum refinery gases followed by 
the climination of some undesired 
constituent either odoriferous or poly- 
merizable in carbon static adsorber, 
with a fractionation of the consti- 
tuents in ¢ dynamic system such as 
that of a hypersorber. 

9. Corrosion prevention, particular- 
ly in long, large-volume transportation 
natural lines, 
petroleum product lines, and gasoline 
distribution systems has been achieved 
to a large extent by dehydration of the 
materials transported. There will be 
increasing application of adsorption 
dehydration units in the future, em- 
ploving rugged adsorbents, on the basis 
of the performances of units now on 
Formation of natural gas 
hydrates, with freezing points above 
that of water (and a function of gas 
pressure as well) are effectively elim- 
inated by adsorptive dehydration. 
[hus maintenance and repair are mini- 
mized. At the same time, corrosion 
is reduced 


svstems such as gas 


stream 
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New Grinding Theory Aids 


Equipment Selection 


From the work index for any material, you can 


extrapolate lab tests, correlate plant data, or predict 


performance of new size reduction equipment. 


FRED C. BOND 


A new theory of size reduction has 
been developed by the author'’ to 
supplant the older theories of Rit 
tinger and Kick. 





F. C. Bonp is  Allis-Chalmers’ 
crushing and grinding expert in the 
processing machinery section at Mil- 
waukee. He’s at the left in the above 
picture, supervising a test on a Blake 
crusher. 


According to Rittinger’s theory, the 
work consumed for reduction of par- 
ticle size is directly proportional to the 
new surface produced. On the basis 
of stress-analysis theory for plastic de 
formation within the elastic limit, 
Kick’s law states that the work re- 
quired for crushing a given quantity of 
material is constant for the same re- 
duction ratio, irrespective of the origi- 
nal size.* 
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According to the new third theory, 
the work necessary to break a ton of 
rock is inversely proportional to the 
square root of the diameter of the 
product particles. This theory as 
sumes that the work input necessary 
to break rock is essentially that neces- 
sary to deform the rock beyond its 
critical strain and form crack tips; the 
rock splits without the application of 
additional energy. Most of this work 
is transferred into heat when the ap- 
plied stress is released. 


BASIC EQUATIONS 


Key factor in the new theory is an 
expression known as the work index 
W., characteristic of any particular 
material. It is defined as the kwh. 
per short ton required to break from 
infinite particle size down to 80 per- 
cent passing 100 microns. It can be 
calculated as 


w, = w vP/i00(—*# ) 
VR—1 


where W is the work input in kwh. 
per short ton, R is the reduction ratio 
F/P, F 
square hole through which 80 percent 
of the feed passes and P is the size 
through which 80 percent of the prod- 


is the size, in microns, of the 


uct passes. 

Eq. (1) is used to find the work 
index for any crushing or grinding op- 
eration where the values of W, F and 
P are known. ‘To find the work input 
necessary for any feed and product 
size when the work index is known, 
solve for W as follows: 


w = w; vioo/pP( ~2= ‘) (2) 
VR 


“80 percent 
passes” is the most significant method 
of expressing a screen analysis in one 
term; it can be found easilv from the 
plotted size distribution. 


Designating size as 


LABORATORY TESTS 


Values of the work index can be 
found from suitable crushing and 
grinding tests, such as those developed 
in the Allis‘Chalmers processing ma- 
chinery laboratory." 

For crushing, the work index is 
found from 

W; = 2.59 C/S (3) 
where C is the impact crushing 
strength of the rock in ft-lb. per in. 
of thickness and S is specific gravity. 

For grinding, the work index is cal 
culated from 
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= oehe Ne 


HAMMER MILL grinding grain in a 
Kentucky distillery. 


W; = 0.80 W, vP,/100 (4) 
where W, is the kwh. per net ton of 
material passing size P, (in microns) 
in wet grinding. 

For rod mills, 

W, = 23/G,9 
ind for ball mills, 

W, = 20/G,°-2 (6) 
where G, is the rod-mill grindability 
in net grams of undersize produced 
per mill revolution and G, is the ball- 
mill grindability, expressed in the same 
units. 

Methods can be developed for find- 
ing the work index from any labora- 
tory crushing or grinding test where 
feed and product sizes and work input 

re known. 


(RUSHING CALCULATIONS 


I'he power required for a crushing 
stallation of any capacity for any 
product size and reduction ratio can 
he calculated from the work index by 
Iq. (2). The work index must first be 
found from previous crushing experi- 
ence on the material, from laboratory 
tests, or from 
comparison with a similar material of 
known work index. 


crushing (or grinding 


The value of the work index theo- 
retically remains constant for all par- 
ticle sizes, but may actually vary some- 
what for different product sizes be- 
cause of the presence of natural grain 
sizes in the material; where any dif 
ferences exist it is preferable to use 
the work index for the 
that of the machine product 


size nearest 
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If the feed is scalped by a screen or 
grizzly ahead of the crusher it is 
usually within limits of accuracy to 
disregard the scalping operation and 
consider that the crusher feed is 
equivalent in tonnage and size to the 
feed to the scalping screen. However, 
a method of making the scalping cor- 
rection has been described.’ 

Capacity of a rock crusher of given 
size varies only slightly with the hard- 
ness and work index of the material, 
although the power required is di- 
rectly proportional to the work in- 
dex. The capacity‘ varies directly with 
apparent density, width of crushing 
chamber (or bottom circumference of 
gyratory crushers), open-side setting 
and length of stroke at bottom ot 
crushing plates, speed, intermittent 
feed stoppages, and 1 + 0.03 (26 — 
angle of nip in degrees). 

A crusher of the proper size can be 
selected from the calculated required 
power input and the manufacturer’s 
rated capacity with the above factors 
specified. 

Hammer mills can be selected on 
the basis of the power input required. 

The 80 percent passing size of the 
feed to large primary 
usually over-estimated, and an effort 
should be made to measure the actual 
feed size. 


crushers is 


GRINDING CALCULATIONS 


Power required for a grinding in 
stallation can be found by Eq. (2) 
from the work index when feed size 
and product size are specified, and the 
work index can be calculated by Eq. 
(1) when W, F and P are known. 

Dry grinding in tumbling mills re- 
quires 
power 


approximately one-third morc 
than wet grinding, and the 
required for the fan on a dry 
closed-circuit mill is much more than 
that for the rake classifier of a wet 


pow cr 


closed-circuit mill. However, — the 
metal wear per ton in dry grinding is 
only about one-fifth that of wet grind 
ing. 

Closed-circuit grinding to a spe 
cified product size requires slightly less 
power than open-circuit grinding, and 
the work index calculated from closed- 
installations should therefore 
be lower. 

The critical speed N, is the rpm. 
at which a small particle will centri- 
fuge against the lining of a mill. It is 


figured as 


circuit 


NV. = 76.63/VD 
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where D is internal diameter in ft. 
Mill speeds are commonly expressed 
as percent of critical. 

Another equation for the average 
operating speed N., or optimum speed, 
of ball mills is 

N, = 57 — 40 log D (8) 

Rod mills commonly operate at 
about 85 percent of the speed of a ball 
mill of the same internal diameter. 

The ball charge in a ball mill con 
tains about 40 percent of void space 
and weighs about 290 Ib. per cu. ft.; 
the rod charge in a rod mill contains 
about 20 percent voids when the rods 
touch each other and weighs about 
390 Ib. per cu. ft. The percent V, of 
the mill volume which is occupied by 
the grinding charge is found by meas 
uring the vertical distance QO in ft 
from the top of the mill inside liners 
to the top of the leveled grinding 
charge, and using the equation 

Vp = 113-126 Q/D g 
‘This equation applies where Q is less 
than 3/4D. 

Power input theoretically varies as 
mill diameter D to the 2.5 power. In 
fine grinding at slow speeds the ca 
pacity is found to vary as D**, but in 
coarse grinding at fast speeds it ap 
proaches D*; thus a large-diameter mill 
is more efficient for coarse grinding. 

Power input can be calculated from 
the weight of the grinding charge in 
tons. When the required power input 
for a given installation is known from 
the work index and feed and product 
sizes, the mill size which contains the 


CONE CRUSHER used for secondary 


reduction of ferroalloys. 
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‘Table 1—Typical Power Requirements for 
Grinding Mills 


Speed, Kw. 
~ of Nu of ¢ 
Rod mill, wet overflow 85 
100 
Ball mill, wet overflow. 100 
Ball mill, wet diaphragm 100 
Ball mill, dry diaphragm 
coarse 100 
Ball mill, dry diaphragm 
fine 86 
100 


Fable H—Typical Values for Metal Wear 


in Grinding Mills 


Kwh. per 


Lb. of Metal 


Wet Grinding, balls and rod- 
mill lining 
balls and rods 
mill lining 
Hammer mills 

Fine crushing 

Coarse crushing 


Dry grinding 


proper weight of grinding charge can 
be selected from the manufacturer’s 
ratings. Some average values are listed 
in ‘Table I. 

Capacity and power required vary 
directly with mill speed throughout 
the usual operating range, but ball and 
liner wear increase at higher speeds. 

Metal wear is usually reported in 
lb. per ton ground, but is more ac 
curately expressed in terms of kwh. 
per Ib. of metal. Some typical values 
when grinding silicious ore of average 
abrasiveness are listed in Table II. 
(hese values include the weight of 
the worn metal discarded. 


COMPLICATING FACTORS 


I'he specimen calculation below is 

simplified illustration of the use of 
the work index in designing a hypo- 
thetical reduction plant. In an actual 
ipplication the calculation is compli- 
cated by other factors which are 
omitted here. ‘These factors include: 

Presence of natural grain sizes and 
different breakage characteristics at 
different sizes; percent circulating load 
ind classifier or screening efficiency 
in closed-circuit operations; machine 
speeds and sizes; oversize in feed; 
pulp dilution; and ball and rod sizes 
in grinding. 

Judgment and experience are re 
quired in evaluating the effects of 
these factors, but the new theory per 
mits more accurate calculations than 
were possible heretofore. 


[ILLUSTRATIVE EXAMPLI 


It is desired to crush and wet 
grind 1,000 short tons per day of 
silicious rock of specific gravity 2.70 
from 80 percent passing 8 in. to 80 
percent passing 100 mesh. 
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A laboratory impact crushing test 
gives a value for C of 12.5 ft.-Ib. pet 
in. Using Eq. (3) to find the work 
index, 

W, = (2.59) (12.5)/2.70 = 12.0 

A rod-mill grindability test at 14 
mesh (1,190 microns) yields a value 
for G, of 15.0 net grams per revolu 
tion. 

Krom Eq. (5), 

W, = 23/(15)** 
ind from Eq. (4 
(4.24) vl, 

A ball-mill grindability test at 100 
mesh (149 microns) yields a value for 
G, of 1.80 net grams per revolution. 


W; 0.80 190/100 = 11.7 


rom Kq. (6 


W, = 20/(1.80)°8 = 12.35 


ind from Eq. (4), 


W; 0.80) (12.35) V149/100 = 12.07 


Primary Crushing—Assume 7 hr. 
operation per day, or 1,000/7=142.9 
tons per hr. From laboratory crushing 
test, W ,=12.0. 

Assume that 
livers 24-in. product; P=63,500 mi 
§ in. or 203,200 microns. 


primary crusher de 


crons. F 


R 203 , 200/63 ,500 = 3 20 

VR = 1.75 
From lq. (2), 

W = 12.0 V¥100/63,500 (0.79/1.79 
0.21 kwh. per ton 
0.28 hp.-hr. per ton 
(0.28) (142.9) = 40.2 hp. 

Select 20-in. gyratory crusher at 24- 
in. open-side setting, non-choking con 
caves. Use 75-hp. motor to allow for 
possible overloads. 

Estimated metal 
0.00525 Ib. per ton. 

Secondary Crushing—Also 
7 hr. per day or 142.9 tons per hr., 
with W,=12.0. 

Assume that secondary crusher de 
livers 3-in. product; P=19,050 mi- 
F=product from primary 
63,500 microns. 


wear= 0.21/40 


assume 


crons. 

crusher 
R = 63,500/19,050 = 
VR 1.825 


From Eq. (2), 


W = 12.0 ¥100/19,050 (0.825/1.825) 

= 0.393 kwh. per ton 

= 0.527 hp.-hr per ton 

= (0.527) (142.9) = 75.2 hp. 
Select cone crusher at #-in. close- 
side setting, l-in. eccentric throw. 
Use 100-hp. motor to allow for pos 
sible overloads. 

Estimated metal wear=0.393/30 

0.0131 Ib. per ton. 
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Rod Mill Grinding 
circuit, 24 hr. per day 
hr.). From laboratory 
W,=11.7. 

Assume that rod mill delivers 14 
mesh product; P=1,190 microns. F 
product from secondary crusher=19, 


Assume open 
(41.6 tons per 
rod mill test 


050 microns. 
R ='19,050/1,190 16.0 
VR 1.0 
From Eq. (2), 


W 11.7 vi00/1,190 (3/4 


2.545 kwh. per ton 
13.41 hp.-hr. per ton 
=)(3.41) (41.6) = 141.9 hp. 

Select 6-ft. by 10-ft. overflow 
mill at 22.6 rpm., with 43,000 Ib. of 
rods and 150-hp. motor. (Inside di 
ameter=5.5 ft.) 

Estimated wear= 2.545 
0.364 Ib. per ton. Estimated liner 
wear=2.545/30=0.085 Ib. per ton. 

Ball Mill Grinding—Assume closed 
circuit, 24 hr. per day. From labora 
tory ball mill test, W,=12.07. 

Ball mill product is the desired 100 
mesh; P=149 microns. F=product 
from rod mill=1,190 microns. 


rod 


rod 


R~="1,190/149 = 8.0 
VR 2.83 


I'rom 


Eq. (2) 


W = 12.07 V100/149 (1.83/2.83 
(6.40 kwh. per ton 

= 8.58 hp.-hr. per ton 
(8.58) (41.6) = 357 hp. 
9-ft. by 8-ft. overflow ball 
tpm., with 63,000 Ib. of 
balls and 350-hp. motor. (Inside di 
ameter=8.5 ft.) 

Estimated 
0.915 Ib. per 
wear — 6.40/30 

Check on 
Average W, 


in four stages 


Select 
mill at 19.5 
3 


ball wear=6.40/7 
ton. Estimated liner 

0.213 Ib. per ton. 
Over-All Reduction 
12.0. Total \Y required 
9.548 kwh. per ton. 


R~='203 200/149 = 1,364 
VR 
I’rom 


W = 12.0 V100/149 (36/37) 
= 9.56 kwh. per ton (check) 
Estimated total metal wear= 1.69 


lb. per ton. 
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MORE DATA ON... 


Heat Transfer to Fluidized Solids 


Here is an extension of the pioneer work on heat transfer to solids in dense- 


phase pneumatic flow. Solids studied were coal, limestone. glass sand, clay. 


W. E. SCHMID, E. P. BARTKUS 


In a previous article’ West Virginia 
University chemical engineers reported 
results of a preliminary study of the 
heating of fluidized solids being trans- 
ported through a concentric-pipe heat 
exchanger. 

This second article presents data ob- 
tained in a continuation of this work. 
Additional information has been col- 
lected on heat transfer to coal and 
limestone fluidized in air; data have 
also been obtained for glass sand and 
clay under similar conditions. 

\s in the previous work, an air 
drver, a fluidization column, a heat 
exchanger and a solids receiving drum 
Dried 
compressed air was introduced into 
the bottom of the 10-in. by 20-ft 
fluidization column. 

At a sufficiently high pressure, a 
mobile solids-air mixture could be 
made to flow from the fluidizer 
through a }-in. O.D. copper tube. A 
6-ft. length of this tube was enclosed 
by a jacket of 2-in. iron pipe, with 
provisions for introducing 


made up the test apparatus. 


steam and 
the jacket. 
Temperatures of solids-air mixtures 


removing condensate from 


were measured by iron-constantan 


thermocouples. 


FLOW CHARACTERISTICS 


\ fundamental characteristic of this 
tvpe of fluidized solids feeder is that 
the operator (or experimenter) can 
control only the rate of air flow, with 
no direct control over the solids-air 
For the 
particular feeder used in these tests, 
Fig. 1 shows how the solids-air ratios 


ratio (or solids flow rate). 





The authors made this study while 
on the chemical engineering staff at 
West Virginia Morgan 
town. Water E. Scumip is now with 
Merck at Elkton, Va. Epwarp P. 
Bartkus works for Du Pont in Wil 
mington. THomas E. Corrican has 
joined Vulcan Copper & Supply Co 
in Cincinnati. 


University, 
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and T. E. CORRIGAN 


for the various materials varied with 
air velocity. 


Average particle size of each of these 


materials was as follows: 
Limestone 0.00050 in. 
Coal 0.00157 in. 
Glass sand 0.00820 in. 
Clay 0.00018 in. 

The amount of solids capable of 
being carried by the air thus appears 
to vary inversely with particle size, ex- 
cept for clay. The low ratios observed 
for clay may have been due to its high 
degree of agglomeration, which would 
vield an effective particle size several 
times larger than the true particle size. 

Another way of plotting the data on 
flow characteristics is to plot superficial 
solids velocity vs. air velocitv (Fig. 2). 
For limestone, coal and clay these 
curves piss through a maximum at ait 
velocities of about 4,000-6,000 Tb. 
(hr.) (sq. ft.). Over the range studied, 
a similar maximum was not observed 
for glass sand. 

Limestone and sand flowed in the 
fluidized state with little or no diff- 
culty, but it was difficult to hold steady 
flow fluidized clay 
10-min. period. Channeling seemed 
to take place in the fluidized clav bed: 
and as a result, homogeneous fluidiza- 
tion was not attained. This phenome- 
non appeared to be due to the ex 
tremely small particle size and to the 
high agglomerating tendency of this 
particular clay. 


rates for over a 


HEAT-TRANSFER COEFFICIENTS 

In the heterogeneous solids-air svs- 
tems studied, the principal resistance 
to heat transfer was probably the air 
film along the tube wall. It was ex- 
pected. therefore, that an increase in 
air velocity would decrease this re 
sistance. 

In addition, the constant impinge- 
ment of solids on the air film would 
also tend to decrease its effective thick- 
ness and thereby further decrease the 
iir film resistance. Therefore, it would 
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be expected that this resistance would 
also decrease with an increase in solids 
concentration. 

Since, as shown in Fig. 1, the solids- 
air ratios decreased with increasing air 
velocities, these two effects would work 
in opposite directions with any change 
in air velocity. 

The actual over-all heat-transfer co- 
efficients measured for each system are 
plotted vs. air velocity in Fig. 3. With 
the exception of those for sand, the 
coeficients at first increase with air 
velocity, pass through a maximum and 
then decrease. ‘These curves are the 
same general shape as those of Fig. 2, 
indicating that solids velocity (or con- 
centration) exerts a measurable influ- 
ence on heat-transfer coefficient. 


SEPARATION OF VELOCITY EFFECTS 


(he data have been cross-plotted in 
an attempt to separate the effects of 
air velocity and solids velocity for each 
case. From Figs. 2 and 3, two cross- 
plots can be made heat 
transfer coefficient vs. air velocity with 
constant values of solids velocity for 
parameters (Fig. 4); the other, coefh- 
cient vs. solids velocity with constant 
values of air velocity for parameters 
(Fig. 5). These cross-plots make it 
possible to evaluate heat-transfer co- 
efficients for cases where the relation- 
ship between air and solids velocities 
would differ from that peculiar to the 
feeder used in this work. 

This treatment was limited to lime- 
stone and coal; the data for sand and 
clay were either too scattered or cov- 
ered too narrow a range. 

As far as is known, this work and 
that which preceded it are the only 
published articles on heat transfer 
to solids in dense phase fluidized flow. 
Che only comparison which can be 
made, therefore, is with data for heat 
transfer to fluidized beds. 

Mickley and Trilling* found that for 
fluidized beds the heat-transfer co- 
efficient increased with an increase of 


—one of 


CHEMICAL ENGINEERING 











— Heat- Transfer Coefficient, Btu /(hr )(sq ft (deg F ) 











| 
imestone 


— ; 
ae 









































| 
| | 
| | 
4 6 8 10 \2 
Mass Velocity of Air, thousand Ib /(hr.)(sq ft) 


COEFFICIENTS vs. air velocity; all experimental data. 
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FLOW CHARACTERISTICS of experimental solids feeder. 


Btu /( hr) (sq ft)(deq F 





ss Velocity of Solids, thousond Ib /(hr.)(sq. ft.) 





Mo velocity of solids, 
thousond Ib. /(hr)(sq. ft) | 













































































Moss Velocity 











} COEFFICIENTS vs. air velocity at varying solids rates. 
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5 — Heat: Transter Coefficient, Btu. /( hr.)(sq. ft.) (deg F.) 
SOLIDS VELOCITY vs. air velocity for the four solids. 2) - - - ] 





| 
‘ ; FIG.5 
air velocity at low air rates. At higher air rates, the coefh 
cient reached a maximum and then proceeded to drop off | Limestone 
sharply with further increase of air velocity. Similar re- ‘0° Moss velocity welt [ 
: . . 7 2V ——| thousand Ib./(hr.)(sq. ft.) 
sults were obtained by Levenspicl and Walton,* Ketten- ——— 
ring, Manderfield and Smith,’ and Miller and Logwinuk.’ 
Further work is planned at West Virginia University 
to determine the effects of particle size and physical prop- 
erties of the solids and carrier gas. Eventually it is hoped 
to be able to predict flow and heat-transfer characteristics 
for any fluidized flow system. 
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Wire-Inserted Fabrie Sock Used to 
Connect Vibrating Equipment 


SippHen R. Nemetu, Mechanical Engineer, Technical 
Section, Sabine River Works, E. I. du Pont de Nemours 
(7 Co., Orange, Tex 


% August Contest Prize Winner 


\fter a siege of plugging due to the collapse of con 
wecting socks used on vibrating equipment handling 
solids, we developed the new non-collapsible type de 
scribed here. This new type has given trouble-free service 
for over a year in connecting such vibrating equipment as 
screens and conveyors to non-vibrating equipment. It has 
now been adopted as standard at the Sabine River Works 

The sketch in the upper lefthand corner of the drawing 
ndicates a typical application. The center sketch indi 
ates the construction of a typical connecting sock, and the 
at the lower left shows how the reinforcing wire 
ings are attached. (Or alternately, they mav be sewed 
directly to the sleeve, without the use of a fabric strip. 
At the nght a few of the possible shapes for the wire rings 


detail 


ire suggested 

The shape of the wire rings is primarily determined by 
the shape of the outlet and inlet ports to which the sock 
is connected. Thus the rings may be any shape, i.c., 
elliptical, circular, square, rectangular, etc. 

This type connecting sock need not be uniform in shap« 
through its entire length. The shape could range from a 
square opening at one end gradually changing to a circular, 
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or elliptical or some other shape at its other end. The 
device can also be used with varying cross-sectional areas 
along its length to conform with outlet and inlet ports. 

The distance d between the rings varies depending on 
the cross-sectional size of the sock. A 2-in. dimension has 
been found to be satisfactory for circular socks of from 
6 to 10 in. in diameter, with larger spacing for larger sizes, 
and smaller spacing for smaller sizes. 

The materials to be used in constructing the connect 
ing socks are determined by the specific product handled 
In the case of the Sabine River Works, stainless steel 
rings, and nylon fabric, are being used. These materials 
were chosen to prevent contamination of the products 
being handled. Other materials besides stainless steel for 
the rings, and nylon for the socks proper, could be used 

Connecting socks of this type can be used in any applica 
tion where a flexible connecting member is required be 
tween two pieces of equipment. Our application in con 
necting vibratory equipment serves only as one examplc 

The advantages of this design over rubber or plastic 
tubing are: (1) This type sock is non-collapsible. (2 
I'here is a wide variety of available fabrics that can be used, 
permitting a selection which will not contaminate, or bc 
iffected by the product handled. (3) There is virtuall 
no limit to the shape of outlet and inlet ports that can 
be connected with this type of connecting sock and still 
retain the non-collapsible feature. (4) The life of this typ: 
of sock is superior to either rubber or plastic. 

In arriving at the use of individual wire rings as thc 
support for these socks, the idea of using one continuou 
spiral ring in place of the many individual rings was con 
sidered. We do not believe this to be as reliable as the 
individual rings because of probable fatigue breakage o! 
spiral rings after extensive service. Therefore spiral rein 
forcement was not used 


Better Way to Recover 

Spilled Mercury 

F. J. Erwoon, Beta Research Laboratory, Chicago 22, II] 
Here is an idea useful to anyone who may have occa 

sion to pick up spilled mercury, for example, in the in 

strument department or in the laboratory. 





best short a McGraw-Hill employee, may submit as 














x September Contest Prize Winner 


“Display Case and Data 
Sheets Bring Respirators 
Home to Plant Personnel.” 


\ prize of $50 in cash will be awarded to 
Paul C. Ziemke, safety and maintenance 
engineer, Oak Ridge, Tenn. Mr. Ziemke’s 
article will be published in the November 
Plant Notebook section. 


$50 PRIZE FOR A GOOD IDEA—Until 
further notice the Editors of Chemical 
Engineering, will, award °$50 cash each 
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month to of the 
article received that month and accepted 
for publication in the Plant Notebook 
Each month’s winner will be announced 
the following month and published the 
second following month 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article, which will then 
be awarded an additional $100 prize 


HOW TO ENTER 


reader of Chemical Engineering, other than 
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CONTEST—Any 


manv entries for this contest as he wishes 
Acceptable material must be previously 
unpublished and should be short, prefer 
ably not over 500 words, but illustrated if 
possible. Articles which are acceptabl 
but are not winners will be published at 
regular space rates ($10 minimum) 


Articles may deal with plant or produc 
tion “kinks,” or novel means of present 
ing useful data, which will interest chemi 
cal engineers. Address Plant Notebook 
Editor, Chemical Engineering, 330. West 
42nd St., New York 36, N. Y 
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Spilled mercury always presents a problem since any 
trace of the metal not recovered remains a health hazard. 
Usual ‘methods of recovering the fugitive metal depend 
on the quantity involved. For scattered quantities the 
larger globules are usually cornered with stiff paper and 
poured into a suitable container. Smaller droplets are 
stabilized by sprinkling iodine crystals over the contami- 
nated area and sweeping up the resulting mercury iodide. 

These methods have obvious disadvantages. It is hard 
to handle mercury with paper; and iodine may corrode 
or stain the surface involved. 

\ better way consists simply in sprinkling powdered dry 
ice over the mercury and allowing it to freeze. The re- 
sulting mixture can be swept up casily, preferably with 
stiff paper. The larger pieces of frozen mercury tend to 
stick and must be pried loose. The method works espe- 
cially well on wooden surfaces 
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Move Cold Junction Compensator to Save 
Thermocouple Extension Wire 


R. A. Terry, Engineering Dept., Brown Instruments Div., 
Minneapolis-Honeywell Regulator Co., Philadelphia, Pa 


It is standard practice to construct industrial plants with 
a relatively large quantity of electrical wiring permaneoutly 
installed in the structure. Steel pipe or conduit, contain- 
ing copper cable, is embedded in concrete floors, walls, 
and supporting pillars in sufficient number to accommo- 
date future wiring needs as well as planned requirements. 

For pyrometer installations where the points of tem- 
perature measurement are remotely located with respect 
to the recording instrument, these installed cables can be 
ased to connect the thermocouples to the instrument if 
cold junction compensation is provided at the location. 

\ thermocouple measures the temperature difference 
between its two junctions—the measuring (“hot”) junc- 
tion and the reference (‘cold’) junction. In order to 
calibrate the potentiometer directly in terms of tempera- 
ture, it is necessary to include in the circuit a means of 
compensating for the temperature of the reference junc- 
tion. A temperature sensitive resistor is used to change the 
balance characteristics of the measuring circuit in accord- 
ance with variations in the temperature of the reference 
junction. This reference junction is usually located in the 
compensating fesistor assembly in the instrument. In 
that case thermocouple extension wire is. used to connect 
the measuring junction to the instrument. 
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If copper wires are used to connect the thermocoupk 
to the instrument, the reference junction will be located 
at the point of connection between the thermocouple and 
the copper wires. For temperature compensation in this 
circuit it is necessary that the compensating resistor be 
located at this point. The diagram.shows a circuit suitabl« 
for such reference junction compensation. 

A compensating resistor connected into the instrument 
measuring circuit is shown installed in a terminal box 
(located near the point of temperature measurement 
ind the compensating branch of the measuring circuit is 
extended to this point by means of copper cable. 

Note that two wires are connected between terminals 
No. This is an important point which may be easily 
overlooked. Two wires are used because the current 
through the slidewire branch in the potentiometer cit 
cuit is 4 ma., while the current through the other branch 
is 2 ma. In order that the IR drops in the external circuit 
may be equal, and to permit the use of a standard com 
pensating resistor, it is necessary that the resistance in 
the 4-ma. branch be half that of the other branch. Since 
it is more convenient to use only size wire for al 
‘onnections, two wires are connected in parallel. Unless 
this is done a calibration error will result. 

This circuit permits the use of copper leads between 
the thermocouples and the recording instrument. I< 
nomically, such an installation is practical only for use 
with multi-point instruments, because for single-point 
instruments, the cost of adding remote reference junction 
compensation approximates the cost of installing thermo- 
couple extension wire. All thermocouples should b« 
brought into the junction box containing the compensat 
ing resistor. For connection to the instrument, one side 
of each thermocouple may be common if no grounds 
exist in any of the thermocouple circuits 
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How to Use Partially Open Gate 
Valves as Adjustable Orifices 


Wricut M. Frepper, Engineer, Dayton, Ohio 


The open area of partially open gate valves in large gas 
and blower air lines is very often of great value to engi 
neers. I have found such areas valuable for: (1) Estimat 
ing the relative volume of operation among parallel gas 
lines feeding extraction processes, as coke-plant scrubbers, 
exhausters, etc.; and (2) actual metering of gas and air 
flows using the gate valves as variable orifices, with simpk 
manometers connected up- and down-stream from the 
valve body to permit taking differential pressure readings 


175 








The chart above shows the area of the lune that is 
formed when the circular gate of a gate valve juts down 
into the area of the pipe. I could not find formulas for 
determining this area in the literature, and so had to work 
them out, using the equations of the circle in analytical 
geometry to locate the intersections of the two circles. 
From that point on, plane geometry and a little algebra 
sufficed for 


overlapping circles. The curve plots the net areas of open 


developing the areas of the segments of the 


gate valves as percentages of the total areas of the pipe, 
igainst the percent of stem travel. The rising stem of 
the gate valve can be calibrated in terms of gate height, 
or in actual areas for the various heights. 

A specific example of the use of valve areas occurred in 
the estimation of flows of coke oven gas through a group 
Mf four parallel sets of scrubbers. Excessive inlet pressures 
had indicated that stoppages in the sets had occurred duc 
to probable accumulations of gum, naphthalene, etc. It 
became imperative for these scrubber sets, one at a time, 
to be taken out of the The question 
was, “Which one?” Gas pressures on the inlet and outlet 
manifolds of the parallel sets were the same on all four 
sets. If we took off the cleanest one which was taking the 
greatest flow of gas with the least resistance, back pres 


line and cleaned. 


sures would quickly build up to hazardous operating levels. 
If we could get the dirtiest set off the line we might not 
get more than a negligible increase in pressure, or anv loss 
of capacity in the entire group. 

By means of the four similar inlet valves to the fou 
sets of scrubbers, the dirtiest set could readily be singled 
out, in either of two wavs. 

By the first method, all four inlet gates were lowered 
about +0 percent of their diameters as measured on the 
valve stems. This left the valves about 60 percent open. 
From the curve this gave us an open lunar area equivalent 
to 70 percent of the full pipe area of each main. Drilling 
and tapping a hole in each side of all four gates for 4-in. 
nipples with cocks allowed us to put manometers across 
the relatively equal orifices of the lunar areas of the four 
partially open valves. The manometer that showed the 
lowest differential reading indicated the least flow, and 
thus the greatest obstruction. 

Closing this set down hardly increased the back pres- 
sure and permitted cleaning. When this set was cleaned 
ind put back into service, the inlet back pressure dropped 
considerably. We were then able to select the next dirtiest 
sets in turn and clean them at greater leisure. The valves 
thus became permanent orifices for use at any time for 
the measurement of relative flows through the parallel 
equipment. 

This method also proved useful in the repair of worn 
centrifugal water pump impellers in our pump house. This 
house contained five similar centrifugal pumps in parallel, 
pumping water from the river to a common tall standpipe. 
It is not easy to pick out the defective pump that moves 
but little water, especially in the hot summer weather 
when water demands are highest. Taking off a good pump 
becomes a risky matter. By means of similar manometers 
(with mercury as the liquid) across partially closed valves 
utilized as orifices, we were able to select the pump that 
was doing very little work and shut it down with practically 
no loss in standpipe head. After all the pumps had been 
overhauled, we found we could carry the full water load 
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with four pumps, with the fifth pump held as a compiete 
spare. 

I'he alternate method was the trial-and-error procedure 
of closing the valves alternately, one at a time, down to 
the point where the total flow as measured by the gas 
back pressure (or height of water in the standpipe in case 
of the water pumps) became affected. The set or pump 
whose valve could be closed to the smallest lunar area, 
or closed down the most with the shortest exposed stem 
measurement, was the one having the least flow and doing 
the least good. It could most safely be taken off the line 
and cleaned or repaired. 

Once the lunar areas of valves in various open posi 
tions are calibrated against some known metering device or 
calculating formula they can be used as direct flow ox 
volume measuring devices. 





Going Up Doubles Storage Capacity 


In an effort to increase his storage capacity for 100-Ib. 
bags of raw material, a Chicago manufacturer recently 
switched from the use of skids to pallets. ‘The comparison 
of the “before” and “‘after” is interesting. 

With skids, handled by hand lift truck, the bags were 
stacked two to a layer and eight or ten layers high, making 
16-20 bags per skid, as in the top view. Now he uses a 
2,500-Ib. capacity Mercury fork truck to handle 33 x 48-in. 
pallets on which the bags are stacked three to a layer and 
eight layers high. This makes 24 bags per pallet, but since 
the pallets themselves can be stacked two high, as in the 
bottom view, it is now possible to store from 140 to 200 
percent more bags in about the same floor space. 
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from COPTISOMG::---aeee: +t se 
to jets 


a There's a lot of difference between manufacturing cortisone 
, and making synthetic lubricants for jet planes . . . but Welsbach 
Ozone is the key to the successful manufacture of both of them! 


These aren’t the only applications where Welsbach Ozone 

y has made difficult oxidations easy... where it has lowered 

tf. costs and increased profits. Welsbach Ozone is a new and 

finely-sharpened tool for industry. In widely varied uses it is 

proving its value and versatility as a low-cost, efficient 

oxidant... generated at the point of use—with no. full time 

; supervision or labor necessary, with operating costs constant 
i and predictable and maintenance costs negligible. 


In addition to its efficiency and low-cost, Welsbach Ozone 
offers these extra benefits too: No procurement problems —it's 
always available; no materials handling and no storage 
expense—it’s generated right where you use it! 


In chemical processes of all kinds . . . in treatment of indus- 
trial wastes ...in water purification ...Welsbach Ozone is the 
oxidant of choice—the oytstanding answer to industry's 
oxidation problems. st 





If oxidation is a step 
in your process... 


investigate 
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NEW HEATING 


a 


& COOLING 


Conduction Dryer Saves Fines 


Drying or cooling over a wide temperature range 
is performed on light particles without loss of fines. 


Volatile byproducts and solvents are recovered. 


Economical drying and _ cooling 
coupled with byproduct and solvent 
recovery are among the advantages 
claimed for the Monotube 
Conduction type drying practically 
eliminates dusting associated with 
readily airborne fine particles. A wide 
variety of pharmaceuticals, food and 
vegetable oil mill products, as well 
as many other materials, can be han 
dled in the unit. 

The Monotube dryer has only one 
moving part—a paddle conveyor on a 
hollow shaft which turns in a U-shaped 
trough or housing. Steam, hot liquid 
or coolant circulates through the shaft 
and outrigger tubes, producing eff- 
cient heat transfer as the material is 
churned and conveyed through the 
trough. Constant agitation assures 
uniform drying withont overheating. 
There are no air currents through the 
material bed, thus air floating of fines 
is essentially non-existent. 

To secure the desired heating or 
cooling temperature, it is merely neces- 
sary to select the proper material for 
circulation through the shaft and out 
rigger tubes. Thus, for drying below 
the temperature of steam, hot water 


dryer. 
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may be used while hot oil or other 
liquids will serve for the higher tem- 
peratures. Operating as a cooler, 
water, refrigerants or other cooling 
liquids can be circulated through the 
unit. 

In cases where the volatile material 
being driven off has value, it can be 
recovered by passing the dryer exhaust 
through a suitable condenser. 

Monotube drvers are made in 
trough diameters of 24 in., with 
lengths from 5 to 10 ft., and 30 in., 
with lengths from 5 to 20 ft. Where 
highly sanitary conditions are required, 
the units can be fabricated of special 
metal such as Monel or stainless steel. 

From the dimensions given and the 
illustration above, it can be seen 
that this unit provides an ideal instal- 
lation where space limitations are a 
definite factor. Further, the simplicity 
of construction is said to give definite 
savings in first cost as compared to 
other types of dryers requiring com- 
plicated construction and support. 

A recent Monotube installation was 
made by a Midwest pharmaceutical 
manufacturer to recover solvents for- 
merly lost in processing. Since the 
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product was heat sensitive, a dryer of 
high efficiency with a maximum tem- 
perature limit of 140 deg. F. was 
needed. Corrosion res.stant construc- 
tion was also required. The units were 
fitted with condensers to recover the 
evaporated solvents. Solvents thus re- 
covered paid for the cost of the unit 
in six months, it is said. 

On another installation a chemical 
company cooled 250 Ib. per hr. of 
magnesium sulphate from 210 deg. F. 
to 150 deg. F. using water at 70 deg. 
F. as a coolant—Link-Belt Co., 307 
N. Michigan Ave., Chicago 1, III. 


Gas Fired Unit Heaters 
Have Boiler Tube Design 

A new line of gas-fired unit heaters 
has a heat-exchanger design with hori- 
zontal steel tubes staggered to provide 
maximum heat-transfer service. The 
generously sized tubes are rolled into 
heavy end sheets in boiler-tube style. 

The heat generator includes burner 
head and mixing tubes of one-piece 
cast-iron construction. These have 
been designed for efficient combustion 
of natural, manufactured, mixed, or 
liquified petroleum gas. The complete 
assembly of burner, pilot and contro\ 
valves is easily removed for mainte- 
nance. Built-in safety controls include 
a high-limit switch to prevent over- 
heating, and automatic cut-off of both 
pilot light and main gas supply. 

Units are sized for capacities rang- 
ing from 50,000 to 230,000 Btu. per 
hr. input——The Trane Co., LaCrosse, 
Wis. 
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Equipment Cost Indexes 


(Marshall & Stevens Indexes, 1926 100) 
Sept June 
1951 1952 


180.3 


Sept. 
1952 


180.5 


industry 
Average of all 179.1 

Process Industries 
‘ement mfg 172. 
181 
products . , 56.5 7.6 167 


Chemical 
Clay 
Glass mfg 
Paint mfg 
Paper mfg 


Petroleum ind 


to Go 5a wm pe ma he 8g 


Rubber ind 


Process ind. avg 


Related 
power 


Industries 


[ied equip 81.1 


Mining, milling 180.2 


Refrigerating 198.6 


Steam power 168.7 
Compiled quarterly for March, 
tember and December of 
Marshall and Ste\ens, 
neers, Chicago and Los Angeles. Indexes 
are prepared for 47 different industries, 
from which the eight process and four 
related industries listed here are selected. 
Published each month with the latest 
available revision. For a description of 
the method of obtaining the index numbers 
Stevens, Chemical Engineering, 
>. For a listing of an- 
1913 see Chemical 

p. 191 


June, S$ 
each year J 
evaiuation engi- 


Portable Oven 
Gives High Temperature 


This high-temperature 
portable for use any place in a plant. 
Inconel sheathed, sealed tubular heat- 
ing elements and thermostatic contro] 
provide operating temperatures rang- 
ing from 300 to 1,000 deg. F. 

Interior surfaces are stainless steel 
backed by a minimum of 4 in. of 
fiberglass insulation. 

Exterior dimensions are 30 x 25 x 24 
n. while inside dimensions are 22 x 18 
x 16 in. The unit operates on 220 volt, 
single phase power.—Grieve-Hendry 
Co., Inc., Chicago Ill. 


oven 1S 


°° 


Humidifier 
Atomizes Centrifugally 

The new Bahnson Type E humid- 
ifier designed for overhead suspension 
utilizes centrifugal atomization, giv- 
ing low-cost, automatic humidifica- 
tion, it is said. 

An individual unit can evaporate 
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IN BRIEF—A capsulated listing of this month’s noteworthy equipment. 


Heating & Cooling Equipment 
Conduction Dryer 
Unit Heaters 
Portable Oven 
Centrifugal Humidifier 
Dehumidifier 

teof Ventilator 
Processing Equipment 
Grinding Brick 
Autoclave Agitator 
High Pressure Autoclaves 


Saves fines, 


(Operates at 


Constructed 


Is magnetic 
Used in pre 
Instruments & Controls 
Pressure Gage Isolator 
Thermocouple Accessories 
Colorimeter 

Instrument Valve 
Consistency Regulator 
Flame Failure Safeguard 


Widen 


Packaging & Handling Equipment 

Fork Truck Combines 
Diverter Valve For 
Pallet Roller 


Barrel Cradle For use 


Doubles effective 
weight class has been lightened 


In heavy 
Speeds 


Truck 
Mounting Clamp 


Lift 
Vibrator 
Safety Equipment 
Kye Wash Fountain 
Mercury Tra 
extinguisher Horn 
Fire Shield Is 
Valve Shield 
Materials of Construction 
Coil Supporter 
tubber Matting 
Steel Grating 
Electrical & Mechanical 
Tefion Parts Cz 
Aluminum Busbars Now 
Volt-Ammeter 
Screw Fastener 
Graph Paper Fac 


Offers 


portable 


Made 
Has wedge 


Equipment 


Fluids Handling Equipment 
Screw Pump 

Restrictor Valve 
Multi-Stage Pump 
Process Pump 

Needle Valve 

Acid Pump 

Plunger Valve 

Flexible Ball Joint 
Pipeline Expansion Joints 
Motorized Valve 


Now 
Has 
Has special 


Give 
Controls the 


Are gas fired with boiler tube 


Suspends from overhead, 
Operates automatically 


Protects instruments from corrosive 
application 
Gives continuous color co trol of liquid, 
Designed for direct panel mounting 

For paper stock is controlled pneumatically 
Uses photoelectric 


rugredness 
fork truck hydraulic 
Kases unloading operations from trucks. 
with hoist, 


attachment of 


gentle eee 
Fits on manometers traps blown-off mere ury 
Grounded to eliminate 
for firefighter protection 
Protects operators from 


of lead clad steel 


Has serrated edges for 


in now be 
replace 
Covers six ampere and three voltage ranges 
Has 12 point non-slip head . 

ilitates drawing 


Designed especially 
Uses Bourdon tube 
redesigned for 
Uses economical 
reset clip, 


Operated by 
Designed for work at high pressure 
greater control with shorter dimensions. 


volatiles 
design... 
300 to 1,000 deg F.. 

installs easily 
protecting storage 
of fiberglass reinforced resin 


recovers valuable 


High density porcelain improves milling 
rally 
‘paring new 


eliminates seals. 
arugs... 


driven, 


systems 
re ange . 
‘gas. 


eye, protects oil burners. 


and serviceability. . 


system 


handles all barrels 
drum storage area 


external vibrators 


over-all Cushing. 


static shock. 
packing failures 
supports acid coi's 


shaped ridges, scrapes feet clean 
skid resistance 


molded in intricate shapes 
copper in distribution systems 


perspective views 


for lubricating fluids 
for very low flow.. 
greater efficiency 
mechanical shaft seals 
gives fine regulation 
corundum parts 
diaphragm on low 


air pressure 


VICI HONS KOTO ISTO 


www Sl owwow, 


flow of corrosive fluids 








using a 


up to 3 gal. of water per hr., 
i-hp. motor, or up to 14 gal. per h 

with a $-hp. motor. Moisture is dis 
charged around a full 360-deg. circle. 
Automatic regulation can be provided 


an electric humidistat. 
To install unit, simply 
from overhead and connect water and 
electricity —Bahnson Co., Winston 
Salem, N. C. 


by 
suspend 


Steam Trap 
Has Very Large Capacity 

A new design, Type SP, of the 
Velan steam trap is offered where 
exceptionally large capacities are re 
quired. It is said that this piston 
operated trap is three to ten times 
lighter than other designs of similar 
piston-operated traps. Very large air- 
discharge capacity is claimed. 

All moving parts are made from 
stainless steel. A heavy duty phosphor 
strainer screen is used for pressures up 


October 1952 


to 250 psi. At higher pressures, stain- 
less steel screen is used. The trap is 
with 14-, 2-, 24- and 3-in. 
connections or 14- to 5-in. 

connections—Velan  Engi- 
1 Exchange Place, Jersey 


wailable 
screw 

flanged 
neering Co 


ty, N. J. 


Roof Ventilator 
Resists Acid Corrosion 


Corrosion problems associated with 
the venting of acid fumes are said to 
be largely overcome by the use of a 
new power tvpe roof ventilator. This 
unit made of polyester resin and 
fibergla:s gives complete resistance to 
the corrosive effect of acid fumes. 

Ihe unit is an outgrowth of efforts 

utilator corrosion over steel 
mill pckling operations. It is felt 
the unit will find other applications 
icid fumes must be vented.— 


Cleveland, 


where 
Iron Lung Ventilator Co., 
Ohio 
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NEW 


PROCESSING EQUIPMENT 


REGULAR porcelain brick after year’s test. 


New Grinding Brick Wears Less 


Wear of grinding balls and brick is substantially 
reduced when using this new material. A year’s test run 
furnishes ample evidence on wear resistance. 


Reduced ball mill maintenance is 
in the offing where porcelain liner 
brick and balls are used. A new high 
density grinding medium has been 
developed recently which shows sub 
stantially less wear reduction than 
regular porcelain grinding media. It 
is claimed that Super-Porcelain balls 
and brick not only do a better grind- 
ing job, but also accomplish substan- 
tial savings both in grinding time and 
down time. 

Evidence of Super Porcelain’s wear 
resistance is shown by recently rc 
leased results of a year’s test run 
conducted by the manufacturer. 
Mullite grog, a refractory compound 
of alumina and silica with a maxi 
mum size of 4 in. was reduced to 
all through 200 mesh. Batch grind 
ing time for this hard, tough job was 
said to have been cut 45 percent. 

The test mill which was 42 in. in 
diameter by 48 in. long was operated 
full time for one year. Number of 
charges handled was 205; number of 
hours, 2,701; number of revolutions, 
4,863,000 at 30 rpm. 

Mill lining consisted of McDanel 
regular porcelain brick on half the in- 
terior surface and McDanel Super 
Porcelain brick on the remaining half. 
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All lining bricks were 2 in. thick. 


Super porcelain grinding balls 2 in. 
and 24 in. in diameter were used 
throughout the test run. 


Brick removed from the mill at the 
end of the year’s time is illustrated 
above. On the left is the new supe: 
brick which was worn down to thick 
nesses ranging from 1 5/16 in. to 
1 7/16 in. On the right is the regu- 
lar porcelain brick worn to thicknesses 
ranging from % to 4 in. It was noted 
that all balls were worn smooth and 
uniform with no evidence of chipped 
or broken balls—McDanel Refrac- 
tories, Beaver Falls, Pa. 


Autoclave Agitator 
Is Magnetically Driven 

An autoclave of German design 
and manufacture having a magnetic 
ally operated agitator is now available 
through a United States distributor 
Through use of a magnetic agitator, 
the conventional stuffing box has 
been eliminated. 

Agitation produced is of the pulsat- 
ing type as a perforated plate o1 
plates mounted on the vertical shaft 
are alternately lifted and dropped by 
the action of an external magnet. 

Standard units are furnished in sizes 
up to 27.5 gal. Autoclaves larger than 
this need multiple agitators—Chem- 
tech Products Corp., 801 2nd Ave., 
New York 17, N. Y. 


HIGH PRESSURE AUTOCLAVES PREPARE NEW DRUGS 
These autoclaves are housed in a new laboratory designed to prepare drugs 
for medical research. Large autoclave will operate up to 5,000 psi. at 400 deg. 


C. Two small autoclaves will hold 8,000 psi. at similar temperature. 


Tech- 


nicians control operations from behind thick concrete wall in background. All 
possible safety features were included in design.—Wm. S. Merrell Co., Cin- 


cinnati, Ohio. 


October 1952 


CHEMICAL ENGINEERING 








See Louisville for 


CREATIVE 
MN 
ENGINEERING 


KNOW THE 
RESULTS 





before you buy! 


Ask for new 
treatise on subject 
of rotary dryers 


Other General American 
Equipment: 


Extremely high thermal efficiency 
is just one of the basic engineering 
advantages of Louisville steam tube 
Dryers. Any danger of case harden- 
ing is eliminated. Because of a very 
low air flow, finely divided material 
lost from the dryer cylinder is rela- 
tively small even though dryer may 
be handling unusually dusty mate- 
rial. Arrangements are included in 
each Louisville Dryer for complete 
and continuous removal of con- 
densed steam ...a unique steam 


LOUISVILLE ROTARY DRYERS 
utilize 85% of all 
available heat in steam! 





joint eliminates all thrust bearings. 

Louisville Dryers are safe, auto- 
matic and economical. They require 
a minimum of labor, supervision and 
maintenance... and are carefully 
built for years of dependable service. 

Write for new treatise on rotary 
dryers. Or call in a Louisville engi- 
neer. Have him look over your dry- 
ing operation. Possibly a ‘“‘predeter- 
mined”’, job-fitted Louisville Dryer 
can turn a losing operation into a 
profit maker. 


Louisville Drying Machinery Unit 





Over 50 years of creative drying engineering 
GENERAL AMERICAN TRANSPORTATION CORPORATION 
Dryer Sales Office: 139 So. Fourth Street, Louisvile 2, Kentucky 
General Offices: 135 South La Salle Street, Chicago 90, Illinois 
Offices in all principal cities 


Turbo-Mixers, Evaporators, 
Dewaterers, Towers, Tanks, Bins, 
Filters, Pressure Vessels 


In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario 
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NEW INSTRI 


Pressure Gage Isolator 
Cenfines Corresives 


The Trans-Sonics Type +0 isolator 
separates corrosive liquids or gases 
from liquid filled pressure gages and 
other instrumentation systems. This 
permits standard commercial pressure 
transducers to be used for 
measurements of highly 
agents. 

Heart of the unit is a specially 
formed Kel-F diaphragm which sepa 
rates the corrosive medium from thc 
instrument system and is capable of 
transmitting pressures with negligible 
drop. The isolator may be used at 
line pressures as high as 1,000 psi. 
and will hold back total line pressure 
in case of instrument failure. To ac 
commodate thermal expansion of the 
liquid and other volumetric changes, 
the isolator provides for d*>lacc 
ments up to 0.1 cu in—Tran*sonics, 


Inc., Bedford Airport, Bedford, Mass. 


p essure 


corrosive 


Thermocouple Accessories 
Round Out Pyrometer Line 


Three new types of insulated the: 
mocouple wire are being offered for a 
range of applications. Where truc 
moisture-proofing and high abrasion 
resistance in the presence of acids or 
vapors is required, a plasticized poly 
vinyl chloride insulation is used. A 
second type of insulation made of 
non-impregnated glass fibre is de 
signed for medium high-tempcraturc 
testing work such as the determina 
tion of fractionating tower tempera 
tures. In cases where good dielectric 
strength and abrasion resistance up to 
1,600 deg. F. is necessary, a fibrous 
silica insulation is provided. 

Still another accessory is a 
screw cover thermocouple head fo: 


new 
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ONTROLS 


protection against weather and cor- 
rosion. It can be used for single or 
duplex thermocouples or high resist- 
ance thermometer elements.—Minne- 
apolis-Honeywell Regulator Co., In- 
dustrial Div., Wayne €& Windrim 
Aves., Philadelphia 44, Pa. 


Continuous Colorimeter 

Is Simple, Foolproof 

of flow- 
ing or static liquids or gases is facili 
tated by a new flow colorimeter. It is 
said that analytical accuracy within 
0.5% can be obtained over a spectral 
range from 350 to 1,000 millimicrons. 


Continuous color control 


In operation, the instrument passes 
light through an air path to a refer- 


ence photo tube. A comparison is 
made between the intensity of this 
light beam and one passing through 
the flowing sample to a measuring 
photo tube. Light source to both photo 
tubes is supplied by a single tungsten 
lamp. Thus, both photo tubes are 
affected equally by variations of light 
intensity, thereby eliminating need for 
special monitoring circuits. 

Light reaching the reference pho- 
to tube passes through a filter. Selec 
tion of this filter determines which 
part of the spectral region is isolated. 
The other light beam passes first 
through a collimating lens to the fil- 
ter, then through sample to photo 
tube. Difference in response of the 
two photo tubes regulates the posi- 
tion of the needle on a millimeter 
scale. 

Meter readings can quickly be con- 
verted directly into concentration of 
gas or liquid in a sample. Either a 
potentiometer type recorder or a stand- 
ard recorder-controller can be used 
with the unit. 

When handling highly corrosive 
gascs or liquids the instrument can be 
continuously purged with inert gas. 
Also provision is made for constant 
temperature control.—Beckman In 
struments, Inc., South Pasadena, Calif. 


Instrument Valve 
For Panel Mounting 

A series of direct mounting instru- 
ment pancl valves for use on medical 
and industrial equipment, as well as 
for general instrumentation, has _re- 
cently been announced. These valves 
are designed for direct panel mount 


ing and are attached to the panel 
through a single mounting hole. A 
wide variety of thread sizes and 
styles in brass, stainless steel and 
aluminum are available. All parts of 
the valve appearing from the panel 
front, including the lock nut, are 
finished in dull nickel. A black plas- 
tic handwheel permits easy valve ad- 
justment.—Hoke, Inc., 139 So. Dean 
St., Englewood, N. J. 


Consistency Regulator 
Operates Pneumatically 

Pneumatic controls and air-operated 
dilution water valve are now offered 
as optional equipment with the Bird 
consistency regulator. Use of this new 
control equipment provides a perma- 
nent continuous record of incoming 
and outgoing paper stock consistency. 
Adjustment in consistency 
may be made at the controller by the 
simple turn of a knob. Control within 
plus or minus 0.1 percent is provided. 

Bird Machine Co., South Walpole, 
Mass. 


desired 


Flame Failure Safeguard 
Uses Photoelectric Eye 

Flame failure protection of commer- 
cial and industrial oil-burning equip- 
ment is provided by the new fire eye 
Type F 18T-3. Manually ignited oil 
burners, air heaters, ovens, kilns, as 
well as automatically ignited oil burner 
installations can all be adequately pro- 
tected from flame failure by this de- 
vice. 

The phototube and amplifying sys- 
tem are housed in an aluminum case 
which is thermally insulated so that 
the control may be mounted directly 
on the furnace wall. A hermetically 
sealed time delay element prevents the 
flame relay from dropping out due to 
purely transient disturbances.—Com- 
bustion Control] Corp., 77 Broadway, 
Cambridge 42, Mass. 
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e ACE HARD RUBBER 


PIPE AND FITTINGS 


Two types: (1) All hard rubber, threaded 
pipe for service to 50 psi. 120° F. 
(2) Rubber-lined steel, flanged pipe for 
pressures to 125 or 250 psi. Have same 
fine chemical resistance as tank linings. 





ACE SARAN 


Saran pipe, tubing, fittings, diaphragm 
valves, special molded parts, etc., have 
unusual resistance to chemical attack at 
room temperature. Dimensionally stable. 
High strength. 





e ACE HARD RUBBER LININGS 


Economical, universal protection against 
all alkalies, metallic salts, practically all 
inorganic acids, hydrochloric acid any 
strength, sulphuric to 50%, nitric to 
20%, phosphoric to 75%. Good to 
160° F. — sometimes higher. Ask for 
details of Ace two-layer lining system. 


ACE PARIAN 


Slightly better resistance at room tem- 
perature to moisture and chemicals (ex- 
cept acetic acid) than Saran. High impact 
strength. Odorless, tasteless, non-toxic, 
good for handling foods. At left: Parian 
diaphragm valve. 





ACE SOFT RUBBER LININGS 


Corrosion resistance near that of hard 
rubber . . . recommended where abra- 
sion, mechanical abuse, or temperature 
variations are problems. At left is 12,000 
gal. outdoor acid storage tank, lined 
with soft rubber. 


ACE-HIDE 


New resin-rubber blend combines unusu- 
ally high impact strength and toughness 
with light weight and good chemical re- 
sistance. Available in molded parts. At 
left is standard 3-gal. Ace-Hide acid pail. 





ACE SYNTHETIC 
RUBBER LININGS 


Many types available for handling oils, 
gasoline, other organic corrosives. Often 
used for higher heat resistance. Evapo- 
rator head at left, for instance, works 
St: 252°'F: | 


ACE-TEX 


Low cost pyrobituminous molding com- 
pound has excellent resistance to strong 
alkalies, calcium chloride, hypo, sul- 
phuric acid to 1.30, etc., but poor re- 
sistance to organic solvents and oils. 
Good for small tanks, etc. 





ACE MOLDED 
HARD RUBBER PARTS 


Many parts can be produced most eco- 
nomically by molding. This chlorine gas 
cell cover is example. Many large shapes 
can also be fabricated by special hand- 
wrapping process. 


TEMPRON 


New heat-resistant Buna-N com- 
pound handles many corrosives to 
200° F. and above. At room temperature 
has better resistance to organic chemi- 
cals than natural rubber or plastics. Pipe, 
fittings, fabricated parts, etc. 





With literally hundreds of rubber and plastic compounds 

to choose from, we can usually supply the one best, most 
economical material for any corrosion problem. Pumps, tanks, 
piping, valves, utensils, and special molded or 

fabricated parts. Ask for our recommendations. 


MOPe resistant 
to MOC CHEMICALS 


~ ACE rubber and plastic products 


g AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET - NEW YORK 13, N. Y. 
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NEW PACKAGING 


New Fork Truck Medel 
Is Easily Maintained 


Combining ruggedness and high 


serviceability the new model Utili- 


truc is said to feature major im- 
provements. Compact in every re- 
spect, these trucks have a turning 
radius well within the limitations of 
practical aisle width, and are highly 
maneuverable in close quarters. In- 
creased driver visibility also has been 
provided. 

Belonging in the 6,000 to 7,000 
Ib. range the Utilitruc is available 
with either gas or electric power. The 
gas model is fitted with a quick 
change clutch or an optional Dyna- 
tork drive for increased smoothness 
of operation. Automatic acceleration 
is featured on the electric model 
while travel and lifting speed have 
been increased.—Clark Equipment 
Co., Industrial Truck Div., Battle 
Creek, Michigan. 


Hydraulic Diverter Valve 
Ups Fork Track Utility 

A newly designed diverter valve 
makes possible the economical field 
installation of a number of special hy- 
draulic attachments for fork trucks. 
By use of this valve, the truck’s hy- 
draulic system which operates the up- 
right can be utilized to work the 
attachment, using the standard tilt 
lever as the means of control. Simul- 
taneous operation of the attachment 
and the tilt cylinders is impossible.— 
Clark Equipment Co., Industrial 
Truck Div., Battle Creek, Michigan. 


Pallet Roller 
Eases Unloading Job 


Loading and unloading operations 
between trailers and docks is said to 
be streamlined by using a new pallet 
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& HANDLING 


roller to move unit palletized loads. 
After an empty pallet has been placed 
on the roller it can be loaded and 
pushed off the truck or trailer onto 
the loading dock. Use of this pro- 
cedure gives speed and economy by 
eliminating hand trucking, fork truck 
tie-ups and extra labor cost 

Roller frame is constructed of 
welded, high tensile strength steel 
angle. Rolls have large diameters and 
crowned ends and are mounted with 
heavy duty bearings on hexagonal 
non-turning axles——Frank L. Robin- 
son Co., Latham Square Bldg., Oak- 
land 12, Calif. 


Hoist Cradle 
Lifts All Barrels 


This barrel cradle is recommended 
for picking up any type of barrel. Ply- 
wood or fiber drums, straight or 
bilged sides, flat or chimed ends are 
all said to be handled equally well. 

Model shown accommodates _bar- 
rels from 20 to 25 in. diameter and 
32 to 36 in. long. Construction is 
welded heavy bar stock. Capacity is 
1,000 Ib. with special sizes built on 
order.—The Palmer-Shile Co., 16037 
Fullerton, Detroit 27, Michigan. 


Drum Pallet 
Doubles Storage Capacity 
Engineers at the East Pittsburgh 
Westinghouse plant have developed a 
pallet for handling and storing drums. 
Drum storage capacity is said to have 
been increased 100 percent through 
use of this pallet. Reason for this lies 
in ability to stack drums four tiers 
high, using the pallet, as against two- 
tier manual stacking formerly em 
ployed. 


Pallets are built with narrow wood 
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stringers running lengthwise to hold 
the drum securely in place. Each pal- 
let holds four drums at one time. 
Drums unloaded from box cars are 
rolled onto these pallets and taken by 
fork truck to storage area—The Baker- 
Raulang Co., Baker Industrial Truck 
Div., 1230 West 80th St., Cleveland 
2, Ohio. 


Lighter Fork-Lift Truck 
Is More Powerful 


The improved Yardlift-150, pneu- 
matic-tired fork-lift truck features in- 
creased horsepower, lighter weight, 
and better hydraulic steering for in- 
creased operating ease. 

This 15,000-lb capacity truck now 
weighs 2300 Ib less. A new power 
plant develops more horsepower at 
fewer rpm. This means more work 
with less wear and resultant longer en- 
gine life. 

Other improvements give increased 
driver vision and ease of steering.— 
Clark Equipment Co., Industrial 
Truck Div., Battle Creek, Mich. 


Vibrator Mounting Clamp 
Is Air-Actuated 

The mounting clamp is designed to 
speed attachment of external vibrators 
in desired position. The air vibrator 
is held by the large clamp on the 
left. The air-operated piston at the 
bottom closes the clamping jaws on 
the right to hold the vibrator on any 
suitable steel member. 

This device is particularly advan- 
tageous for unloading operations 
where only short vibration periods are 
needed. Only a few seconds are re- 
quired to attach the device, eliminat- 
ing lengthy installation time.—Viber 
Co., 726 South Flower, Burbank, 
Calif. 
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MEASURING POWER CONSUMPTION of mixer 
impeller. Mixer shaft is fitted with electronic 
torquemeter. Power consumption is recorded 
continuously on a strip chart, as part of data 
required for accurate sizing. 


TEST TANK is fitted with dual- 
wound helical coils that permit 
steady-state temperature condi- 
tions while testing. Thermo- 
couples in coil walls record data 
on point conditions, 


RECORDING POTENTIOMETER 
automatically plots temperature 
data from thermocouples, on as 
many as 32 stations, one every 
3 seconds, for accurate calcula- 
tion of heat transfer coefficients, 


Eases 3 


EVERY LIGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 


PORTABLE 
Ys te 3 HP 


SIDE ENTERING 
1 te 25 HP 


TOP ENTERING 
Y% to 500 HP 


How to get guaranteed results, minimum heat- 
ing-cooling time, and accurate process control 


On any project involving heat transfer in kettles or tanks, check 
first with Mixco engineers. Their experience can help you arrive ats 
© most efficient beating and cooling equipment (vertical tubes, 

belical coils, etc.) 

© correctly sized mixer for exact temperature contro 

© accurate prediction of beating-cooling time 

© fully guaranteed results 
The answers on high-efficiency heat transfer are at your disposal, 
without cost or obligation. Facts are derived from hundreds of 
successful heat transfer installations using LIGHTNIN Mixers, plus 
constant research with up-to-date laboratory and pilot equipment, 

For more details, call your LIGHTNIN Mixer representative. Or 

write us today, briefly describing your needs, For catalog informae 
tion on LIGHTNIN Mixers, check and mail the coupon. 


Research is key to good heat transfer 
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5.0 w 20 50 100 
VISCOSITY CENTIPOISE 
Effect of Viscosity on Heat Transfer Coefficient 
Graph shows the effect of viscosity on heat transfer coefficient. Similar 
data or flow rate, vessel size and shape, impeller size, shape, location an 
other variables enable MIXCO Engineers to accurately specify heat trange 
fer conditions for your particular process. 
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MIXING EQUIPMENT Co., Inc. 


128 Mt. Read Blvd., Rochester 11, N. Y. 
In Caneda: Williem & J.G. Greey, Ltd., Torente 


Please send me the bulletins checked: 


() B-102 Top Entering Mixers [] B-100 Condensed Catalog 
(turbine and paddie types) (complete line) 


0 8-103 Top Entering Mixers (] B-75 Portable Mixers 
(propeller type) (electric and air driven) 


C) B-104 Side Entering Mixers [) DH-50 Laboratory Mixers 








NEW SAPTETT 


Eye Wash Fountain 
Floods Facial Area 


In response to a claimed increase 
in the number of facial accidents in 
volving acid burns, dust, fumes, heat 
and contamination, a new eye wash 
fountain is being offered. This foun- 
tain is designed to gently spray a large 
volume of water over the facial area 
it essentially neutral pressure without 
It is said 
that the design is the first one to 


danger of recontamination. 


fully meet all known industrial hy- 
giene recontamination — regulations 
and plumbing and sanitary standards. 

The fountain bowl is porcelain 
enamel, while piping and fittings are 
chromium plated red brass. Actua- 
tion of the water flow is by a non- 
leak, valve. Models are 
available for either pedestal or wall 
mounting 


bat-wing 


Logan Emergency Show- 
ers, Inc., Box 111, Glendale, Calif. 
Mercury Trap 

Prevents Manometer Loss 


Mercury which is blown from man 
ometers can be trapped and recovered 
through use of the Mercure 
ceiver. Captured mercury can be re- 


new 


moved from the trap by draining o1 
back into the man 
ometer with application of more than 


by blowing it 


Mercureceivers are 
installed at both ends of differential 
manometers and to the open end of 
absolute manometers. 

This unit is also designed to filter 
actuating media and to remove harm- 
ful solids from the actuating media. 
Fabrication is of stainless 
steel with threaded end fittings and 
porous membranes.— 
The Emil Greiner Co., 20-26 N. 


Moore St., New York 13, N. Y. 


a . 
2?) psi. pressure 


moly or 


stainless steel 
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EQUIPMENT 


Extinguisher Horn 
Is Now Grounded 


Portable carbon dioxide fire extin- 
guishers fitted with plastic discharge 
horns give the operator a jolt'from a 
static clectric discharge. The cause of 
this is the friction produced against the 
inside of the plastic hom by the high 
velocity discharge of carbon dioxide. 

The Alsco anti-statik horn elimi- 
nates the possibility of static electric- 
ity discharge. A pair of copper con- 
ductor strips bolted in place along the 
inside surface of the horn and con- 
nected through to the carbon dioxide 
cylinders carry away the static charge 
as rapidly as it is produced.—Ameri- 
can-La France Foamite Corp., Elmira, 
N. Y. 


VALVE WHEEL is then secured. 


Lightweight Fire Shield 
Protects Fire Fighters 


A new lightweight fire shield, weigh- 
ing only 26 Ib, protects fire fighters 
against radiant heat when working 
close to a fire. The shield insulating 
properties are provided by a blanket 
of Ultralite glass-fibre insulation fitted 
to a framework of tubing. A peep hole 
for visual observation of the fire is 
shielded by copper wire that dissemi- 
nates and dissipates the heat. A hose 
nozzle opening may easily be cut 
through the shield wherever desired 
for ease of operation. 

Two or three-man shields mounted 
on wheels are also available. The cost 
of the one-man shield is $75.—Gustin- 
Bacon Mfg. Co., Kansas City, Mo. 


GLAND LEAKS are no longer a hazard. 


FLEXIBLE VALVE SHIELD PROTECTS OPERATOR 


Safety engineers in the Du Pont company have found this valve shield 
very effective for protecting operating personnel from valve packing gland failure. 
Molded of neoprene, in the form of a flower pot, the shield is available in three 
sizes. You simply cut a hole in the bottom of the shield slightly smaller than 
the valve stem diameter. Then place on valve as shown.—Industrial Products Co., 


2820 N. Fourth St., Philadelphia 33, Pa. 
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CLOSED impeller 


INTERCHANGEABLE 


With NO OTHER Modification 


may be maintained over long periods. 


bien CAN DO MORE JOBS WITH ONE PUMP if it is 
an Allis-Chalmers Process Pump. You can in- 
terchange open and enclosed impellers without 
making any change whatever in the rest of the pump. 
Simply remove one impeller and replace it with the 
other. If you use both open and enclosed impellers 
in the same plant, your parts stock is reduced because 
all parts are interchangeable. 


ADJUSTABLE FOR WEAR 
Both open and enclosed impellers have flat wearing 
clearances which may be adjusted for wear without 
dismantling the pump by a simple shimming arrange- 
ment. Thus tight clearances and original efficiency 


Allis-Chalmers Process Pumps are particularly use 
ful where corrosion or abrasion make it difficult to 
keep packing in the pump. The packing is on the 
suction side which limits pressure on the packing to 
suction pressure. The Equiseal sleeve further reduces 
pressure on the packing. Packing life is greatly 
prolonged. 

To get full information on Allis-Chalmers Process 
Pumps and how they can reduce your pumping costs, 
call your nearby Allis-Chalmers District Office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. Ask for 
Bulletin 08B6615. A-3868 


Equiseol is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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NEW MATERIALS 
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COMPONENTS. . . 


SUPPORTER. . 


. COIL mounted on supporter. 


Lead-Clad Steel Supports Coils 


Savings in material, weight and labor are realized by 
using this lead-clad steel pipe-supporter assembly to hold 
lead coils. Service life is increased. 


People engaged in the processing of 
corrosive acids have long faced the 
problem of satisfactorily installing lead 
heating and cooling coils. Now comes 
an apparent answer to this problem 
with the introduction of the Knapp 


universal pipe supporter. This unit 
combines the use of Ferrolum lead- 
clad steel with a new design for leg, 
base and supporting bracket to give 
an assembly which is light, sturdy, 
and easily erected. 

For a good many years it has been 
standard practice to fabricate lead 
coils with lead legs which act to sep- 
arate the pipe turns while tying the 
coils together and supporting them. 
Although this has licked the corrosion 
problem, several inherent difficulties 
have resulted. First, the lead legs 
are extremely heavy and increase over- 
all coil weight objectionably. Second, 
the cost of this excess weight of metal 
is considerable, and the labor involved 
in lead burning is excessive. Third, 
in the presence of temperature cycles 
the lead supporting members fre- 
quently buckle, distort and tend to 
collapse. 

To overcome these several 


difh- 


188 





culties, lead-clad steel was used in the 
fabrication of the Knapp universal 
pipe supporter. This material com- 
bines the corrosion resistance of lead 
and the physical strength of steel while 
reducing weight and material cost. 
Furthermore, since the lead is chemi- 
cally clad to the steel, expanding and 
contracting with the steel under tem- 
perature changes, this material has 
the strength and rigidity of steel and 
is not affected by temperature cycles. 

After establishing a satisfactory con- 
struction material, it was necessary to 
evolve a supporter design sufficiently 
versatile for use with all industrial 
variations in coil design. 

The supporter assembly developed 
consists of four Ferrolum components. 
These are pictured above, and are as 
follows: (1) An angle or bar for the 
leg, (2) a stand to support the leg, 
(3) a self locking cradle to support 
the pipe turn, and (4) a wedge which 
further secures the cradle and makes 
permanent the spacing of the pipe 
turns. 

In practice, the cradles may be 
readily slipped on to the leg and posi- 
tioned as desired. A sufficient num- 


CONSTRUCTION 


ber of legs are used to support the 
coil being installed. It can be seen 
that use of this assembly completely 
eliminates lead burning. 

Since the coil pipe merely lays in 
the cradles and is not locked in posi 
tion, it is free to expand or contract 
under temperature changes. 

The leg members may be obtained 
in long lengths and cut to desired 
installation length as required. <A 
simple lead cap is applied over the 
cut ends. Cradles are furnished in two 
sizes to accommodate pipe diameters 
from | in. O.D. to 24 in. O.D. Com- 
ponents may also be obtained in 
stainless steel or other corrosive rc 
sistant metals, as well as in carbon 
steel—Knapp Mills, Inc., 125 Broad 
St., New York 4, N. Y. 


Rubber Matting 
Serapes Feet Clean 

A new chemical and grease-proof 
matting constructed with wedge- 
shaped ridges is said to give a very 
efficient scraping action when walked 
on. This matting is made of nitro- 
crylic synthetic rubber which is 
resistant to most chemicals and 
petroleum derivatives. 

Matting is furnished in white or 
steel gray 3 ft. wide and any length 
up to 60 ft. All edges are beveled.— 
A. N. Braybook, 18 E. 49th St., New 
Yoru 17, .N. ¥. 


Slip-Proof Grating 
Has Serrated Edges 

A new #-in. stock grating is said to 
prevent walking hazards due to oil, 
grease or water. Skid resistance is 
obtained by serrating the upper edges 
of the grating. This gives sure footing, 
but is still comfortable to walk and 
stand on.—Bustin Firm Grip Grating 
Corp., 110 E. 130th St., New York 
SINS ©. 
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EMISTRY APPLIED TO MAINTENANCE CLEANING PROBLEMS 


* 
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This Refinery asked: 


Can you 


——————— 


ee 


4 


Dowell Service cleaned THREE in 10 hours! 


A hard calcium carbonate and iron oxide 
deposit, ;'5 to 14 inch thick, had formed 
on the tubes of three open box condensers 
in a southwestern refinery. Dowell Service 
removed an estimated 99% of these 
profit-stealing deposits, in just 10 hours. 
Before cleaning, the polymer product left 
the condensers at 125-140°F. After 
Dowell Service, the product left at 110°F. 
with reduced water flow through the 
boxes. This additional cooling resulted 
in a 314% to 414% increase in polymer 
yield. The amount of uncondensed gas 
was reduced by 14% to 14%. 

Dowell engineers successfully cleaned 
these condensers using special liquid 


New York 20 
Boston 16 
Philadelphia 2 
Baltimore 
Wilmington 99 
Richmond 19 
Jacksonville 2 
Buffalo 2 
Cleveland 13 


Pittsburgh 19 
Detroit 2 Ss 
Chicago 4 A 
St. Louis 8 
Kansas City 8 
Wichita 2 
Oklahoma City 2 
Houston 

New Orleans 12 


Ft. Worth 2 
hreveport 69 


tlanta 


Indianapolis 
Louisville 

Upper Montclair, N. J. 
Anniston, Alabama 
per Miss. 
Lafayette, La. 


solvents and Dowell-designed pumps and 
control equipment. The solvents, intro- 
duced through regular water connections, 
penetrated to all parts of the boxes and 
dissolved and disintegrated the deposits. 


Call on Dowell for advice on your 
maintenance cleaning problems. Dowell 
Service methods are applicable to clean- 
ing many different kinds of refinery equip- 
ment without dismantling and with a 
minimum of downtime—for example, con- 
densers, process towers, pipe lines, storage 
tanks, boilers and cooling jackets. Experi- 
enced Dowell engineers will be glad to 
show you how they can save you real 
dollars in your plant maintenance program. 


Mt. Pleasant, Mich, 
Hamilton, Ohio 
Charleston, W. Va. 
Salem, Illinois 
Beaumont, Texas 
Borger, Texas 
Midland, Texas 
Wichita Falls, Texas 
Hobbs, N. Mex. 


te Maintenance cleaning service for industrial heat exchange equipment. 
se Chemical services for oil, gas and water wells. 
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“THE DOW CHEMICAL COMPANY 


clean open box condensers? 


Other recent Dowell jobs: 


Two comingler condensers in a catalytic cracking 
plant were cleaned without interrupting oper- 
ation. Result: Pressure drop across units reduced 
from 28 Ib. to 2 Ib. 

. 
The tubes in four reactor condensers were 85% 
filled with a wax and oxide deposit, due to 
unremoved catalyst in the gas oil product. 
Dowell Service completely cleaned these con- 
densers in 14 hours. 

° 
Heavy ferrous ferrocyanide deposits built up on 
the trays and caps of the bubble-cap rectifier 
column in a catalytic cracking unit. Dowell 
Service removed this deposit in just 27 hours. 


A Service Subsidiary of . 
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Tefion Parts 
Now Are Molded 

Until very recently the use of Tef- 
lon has been somewhat 
despite its outstanding propertics 
This is particularly true in the fabri- 
cation of relatively small parts, due 
to difficulty in working the material. 
Logically, small parts would be pro 
duced by compression molding. How- 
ever, Teflon does not lend itself to 
ordinary methods of extrusion as do 
other plastic materials. Simple forms 
could be molded in Teflon, but intri- 
cate parts involving under cuts and 
other difficult forming details seemed 
impossible to mold. 

This difficulty has been partially 
overcome by making simple extrusions 
of Teflon, followed by machine fin 
ishing. Such a procedure has involved 


restricted 


excessive loss of expensive material, 
increased cost, 
rate. 

New procedures have now been d¢ 
I'cflon 


molded 


and a low production 


veloped whereby _ intricate 


parts can be production 
Costly machining steps are thereby 
climinated and new possibilities for 
parts manufacture opened up. The 
part pictured above, with its deep 
undercut, vou an cxample of 
this latest achievement in molded 
Sparta Heat Treat Co., 


East Sparta, Ohio. 


gives 


leflon parts. 
Plastics Div., 


Aluminum Busbars 
Used in Feeder 

Aluminum busbars with their in- 
herent advantages are now being ex- 
tensively used in the Flex-A-Power 
feeder or plug-in electrical distribu- 
tion system. Weight savings from 30 
to 70 percent are being realized 
through use of this matcrial. 

Tests have established that LVD-5 
I'lex-A-Power has exceptionally high 
transmission efficiency with Mminwyuin 
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é MECHANICAL 
voltage drop. Further, the availability 
of aluminum is almost assured during 
emergency periods. 

Aluminum LVD-5  Busways are 
listed by Underwriters Laboratories 
for these ratings: From 600 to 4,000 
amp. at 600 v. or less for 2-pole, 3- 
4-wire and 4-pole sys- 
The FVK line with aluminum 
busbars is available in ratings of 225, 
400, 600 and 800 amp. at 600 v. or 
Trumbull Electric Dept., 
eral Electric Co., Plainville, Conn. 


pole, 3-phase, 


tems. 


less. Gen- 


Volt-Ammeter 
Covers Nine Ranges 

A new pocket-sized volt-ammeter, 
the Amprobe 300, covers six ampere 
ranges from 0 to 300 amp. a.c. and 
three voltage ranges from 0 to 600 
v. a.c. Current readings can be made 
instantly without shutting down 
equipment for making connections 
because the instrument is the snap- 
around type. 

Voltage test leads are equipped 
with new retractable safety plug 
automatically insulates _ itself 
when removed from meter. The jaws 
are completely insulated down into 
the socket, protecting against shorts 
ind shocks. Probe jaws are pointed 


which 


EQU 


IPMENT 


for working in crowded switch and 
terminal boxes. 

Cost of the Amprobe 300 is 
$49.50, complete with top grain cow- 
hide leather case and voltage test 
leads—Pyramid Instrument Corp., 


Lynbrook, N. Y. 


Serew Fastener 
Has 12-Point Head 

Precision forged screw 
all types are now being manufactured 
with non-slip 12-point heads. These 
heads looking much like a small gear 
are said to provide a non-slip grip for 
either socket or box-type standard 12- 
point wrenches. Because there is no 
place for metal movement, there is no 
wrench slipping which eliminates the 
possibility of burred or chewed-up 
heads. The tapered head and shoulder 
of the fastener provide a frictional 
lock holding the fastener in the 
wrench head without danger of slip- 
ping and finger injuries. 

Initial cost of the 12-point fastener 
is only slightly higher than that of 
the conventional type. However, this 
is readily offset by time and _labor- 
saving features—Twelve-Point Fast- 
ener Co., 4517 Lorain Ave., Cleve- 
land, Ohio. 


fasteners of 











PERSPECTIVE VIEWS DRAWN USING GRAPH PAPER 


Use of this graph paper permits scaling directly from an engineering drawing 


into an accurate perspective view. 


Six grid planes on the graph are graduated in 


true perspective foreshortening so that you can plot and project dimensions. 


Seven basic graphs furnish a variety of perspective angles. 
in size from 8 x 10 in. to 30 x 60 in.—Tech-Art Graphs, 315 S. 15th St.. 


phia 2, P. 


October 


Drawings can range 


Philadel- 
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In these days when peak production is so 
essential, you can’t offord to have your 
operation interrupted by the failure of a 
valve. Powell Valves are designed and 
made to stand up under even the most 
exacting service conditions. 


The Wm. Powell. Company 
Cincinnati 22, Ohio 
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Serew Pump 
Has Internal Bearings 

A new pump for positive dis- 
placement of lubricating fluids or semi- 
fluids has been designed with internal 
gears and bearings. Among the design 
features are location of the heavy-duty 
roller bearings just inboard of the tim- 
ing gears where radial load is heaviest; 
lock nuts behind the timing gears for 
faster, simpler repairing; double roll 
angular contact ball bearings at the 
rear end which position the rotors 
axially for less wear on bearings and 
timing gears. 

These pumps are available in ca- 
pacities ranging from 1 to 700 gpm, 
and discharge pressures of 1,000 psi. 
for viscous liquids and 500 psi. for 
light oils—Sier-Bath Gear & Pump 
Co., Inc., 9252 Hudson Blvd., North 
Bergen, N. J. 


Restrictor Valve 
Gives Very Lew Flow 

The Bourdon restrictor valve is an 
extremely low flow valve with an un- 
usual design. It features packless con- 
struction and accomplishes exception- 
ally wide rangeability through use of 
a Bourdon tube whose cross-section is 
varied to restrict flow. Wherever ac- 
curate regulation of low liquid or gas 
flows is required, this valve is a useful 
tool—The Foxboro Co., Foxboro, 
Mass. 
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Multi-Stage Pump 
Is Now Mere Efficient 


Ingersoll-Rand has redesigned its 
class CNTA line of horizontal multi- 
stage pumps for medium pressure ap- 
plications. By incorporating modern 
hydraulics it is said higher efficiency 
and better operation have been ob- 
tained. 

Rotor assembly is composed of 
shaft, impellers and channel rings 
which contain multiple volute fluid 
passages. Entire assembly is com- 
pletely balanced to eliminate radial 
thrust under all operating conditions. 
Back-to-back grouping of impellers 
neutralizes axial thrust developed by 
pressure differential across each indi- 
vidual stage. 

Pump casing is horizontally-split, 
smooth-bore cylindrical type. Rotor 
assembly is easily and quickly installed 
or removed from casing. 

Pumps operate up to 800 psi. Sizes 
available are 14, 2, 24 and 3 in. with 
4, 6 or 8 stages.—Ingersoll-Rand Co., 
11 Broadway, New York 4, N. Y. 


Precess Pump 
Has Mechanieal Seal 

The new Type CTB process pump 
is said to offer sizable reduction in 
seal and pump cost through the use 
of a mechanical shaft seal in place of 
the usual stuffing box. Use of this 
type seal is said to virtually assure 
prevention of leaks along the pump 
shaft. 

Designed for low-temperature, low- 
pressure chemical transfer service, the 
pump is a horizontal end-suction top- 
discharge type with  vertically-split 
case. Built in four sizes, capacity 
range is from 10 to 250 gpm.; head 
range is 10 to 140 ft.; horsepower 
range is 1 to 10. 

One feature included to provide 
optimum seal performance through 
reduction of pressure on the shaft 
seal is the use of repellant vanes on 
the back of the impeller shroud. This 
type of semi-open impeller design 
eliminates the need for wear rings. 

Also maximum capability is assured 
for handling abrasives. 

Pump has cast iron frame and No. 
20 stainless steel (50 percent chrome- 
nickel content) liquid end. Peerless 
Pump Div., 301 West Ave. 26, Los 
Angeles 31, Calif. 


EQUIPMENT 


Needle Valve 
Gives Pinpoint Control 

A new gland-type bronze needle 
valve is small and compact. Sizes avail- 
able range from 4 in. to 1 in. in both 
globe and angle patterns. The valve is 
said to be ideal for pin point contro] 
on small lines where fine regulation of 
flow is essential. A non-slip handwheel 
lends itself to finger tip control. 

An indicator model of the same 
valve has a graduated handwheel and 
engaging spring clip, permitting sct 
ting and resetting the valve at any 
desired opening.—The Lunkenheimer 
Co., Cincinnati 14, Ohio. 


Acid Pump 
Has Corundum Paris 


A new English pump utilizes cor- 
undum construction to eliminate acid 
corrosion and product contamination. 
Special design features meet the limit- 
ations of stoneware as a material of 
construction. 

A single-inlet shrouded-type im 
peller made of special corundum 
having low porosity, high tensile 
strength, and a smooth even finish 
is accurately ground to run without 
vibration. A large shaft diameter as- 
sures freedom from vibration and dis- 
tortion under working conditions. 
Special facings on the impeller keep 

(Continued) 
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Whether operation is 
continuous or stand-by... 


turbines can handle it! 


In the powerhouse of William F. Schrafft & Sons, 
makers of the famous ‘“‘Schrafft’s Chocolates,” Charles- 
town, Massachusetts, the Type E turbine is used on a 
40-kw, d-c exciter. The turbine exciter is supple- 
mentary to a motor-driven exciter for one 750- and two 
1000-kw Westinghouse Turbine-Generators. 

Of this installation, both the Chief Engineer and the 
Chief Power Plant Operating Engineer stated, “We are 
impressed by the design, appearance, and smooth- 
running qualities of the Type E turbine, and also the 
unique design of the oil-relay governor and forced- 
feed lubrication which the Type E provides.” This all- 
Westinghouse end of Schrafft’s power plant includes a 
new 1000-kw Westinghouse Geared Turbine-Generator, 
served by existing Westinghouse switchboard equip- 
ment and motor-generator sets. 

Here’s the general-purpose turbine that meets the 
many stern demands of modern industry. Regardless of 
operating conditions, the Type E is built to give de- 
pendable, trouble-free, economical performance for 
long periods of continuous operation . . . or instant 
operation when used as a stand-by drive. 
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Other types in the complete Westinghouse gen- 
eral-purpose turbine line include heavy-duty and 
multi-stage units for applications requiring higher 
temperatures and pressures, higher speeds, greater 
horsepower, extraction for process applications or 
higher efficiency than can be obtained with single-stage 
machines. Get the facts on this broad turbine line 

. call your nearby Westinghouse Office, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-50540 








When 
you think of 


STAINLESS STEEL 
FASTENINGS 


think first 
of 


ANT/-CORROSIVE 


Anti-Corrosive has millions of stainless fastenings in stock 
(probably the largest selection of varieties and sizes in the 
world) for immediate delivery. Anti-Corrosive has the ex- 
ceptional production capacity that can fill your requirements 
beyond stock items faster, better! 





FREE—A-N Stainless Fastening Selector 


This handy slide-chart instantly identifies 
A-N Nos. pertaining to stainless steel nuts, 
screws, bolts, rivets, cotter pins, washers; 
gives sizes and other data. Write for 


“Chart 52D" TODAY! 





WALES 
WEADERSH|B 


Manufacturers of STAINLESS STEEL FASTENINGS 
Se ee 


ON-HUDSON, NEW YORK 


KourpMEentT News, cont. . . 


pressure on the packing at a mini 
mum. 

The Pulsometer-Doulton stoneware 
acid pump is available in three sizes 
for capacities up to 450 gpm. and 
heads up to 140 ft.—Pulsometer En- 
gineering Co., Ltd., Reading, Pa. 


Diaphragm Plunger Valve 
Uses Low Air Pressure 

This newly introduced _ single- 
plunger valve is for use when only low- 
pressure air is available for the pilot 
control. Diaphragm operated with a 
spring return, this unit can be actu- 
ated with 12-15 psi. instrument air. 

The manufacturer claims utmost 
simplicity of design and extreme ease 
of operation. Valve housing is alu- 
minum, with stainless steel plunger. 

Suitable for use with air, oil or 
water on line pressures from vacuum 
up to 125 psi., the valve can be 
furnished tapped for either 4 in. or 
} in. pipe connection. Also it is 
available in either two-wav, three-way, 
double two-way, four-way, or five-way 
design. Recommended _ operating 
temperature is less than 150 deg. F.- 
D.C. Hunt & Son, Inc., Salem, Ohio. 


SSSI Bit , | 


Flexible Ball Joint 
Works at High Pressure 

Now available for use on working 
pressures up to 7,500 psi. is a fire- 
proof, all-steel flexible ball joint pro- 
duced in steel and alloy steel. Design 
differs somewhat from lower pressure 
joints in that the inner seal on the 
ball is a free floating part carried un- 
der constant spring pressure. This 
insures positive leakproof sealing at 
reduced pressure, and also makes the 
joint easy to turn and move. All steel 
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construction and metal seals provide 
complete protection against fire. 

In addition to being suitable for 
applications in the petroleum field, 
these joints can be used in chemical 
and high-pressure steam power plants 
for service on steam up to 1,000 deg. 
F. and 1,500 psi. Sizes available are 
] in., 2 in., 24 in., 3 in., and 4 in.— 
Darco Mfg. Co., Dept J-18, 1801 
Winnemac Ave., Chicago 40, IIl. 


Shorter Expansion Joints 
Give More Motion Control 


The Flexon line of expansion joints 
has been improved to give greater 
pipeline motion control with de- 
creased over-all expansion joint di- 
mensions. Both the free and control 
types of Flexon joints have been 
modified to increase the stroke per 
corrugation. Expansion joints are now 
limited to ten corrugations per unit. 
Reduced welds and lengths have been 
standardized and flange hub lengths 
have been changed. The over-all gain 
for the user is in the ability to accom- 
modate expansion with fewer corru 
gations.—Expansion Joint Dyvision, 
Flexonics Corp., 1317 South Third 


EROTURN 


GusST COCKE CIFORS 
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SPECIAL PURPOSE 
AEROTURN 
DUST COLLECTOR 
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a new chemical 


THE PROBLEM — to remove Hydro-Carbon Soot in 
‘ocess for the manufacture of acety- 
lene from natural gas. In addition . . . 

1. The unit must be designed for continuous, auto- 


matic operation to insure process integrity. 


. The shell of the unit must be A.S.M.E. unfired 


pressure vessel code construction to withstand 


process pressures. 
. The unit must contain a heater section for re- 


heating the process-gas stream. 


. The unit must be of spark-proof construction 


with no copper or copper bearing materials ex- 
posed to the process-gas. 


THE SOLUTION By AEROTURN —T&H en- 


with the design- 
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ing engineers of the process, developed an advanced 


dust filter design—incorporat- 
ing the high-efficiency and 
automatic self-cleaning fea- 
ture of the standard AERO- 
TURN Dust Collector which 
has been tested and proven 
in ati 


a, ds of i " 





This measly constructed 
AEROTURN Dust Filter 
has fulfilled yar extreme and 
difficult  raplaneresmn 
demanded re is important 
advancement in the field of 
chemical processing. 


AEROTURN Engineers 
will be glad to work with 
you on special applications 
of this kind to Pfeip You 
Solve Your Dust Collecting 
Problems. 





Ave., Maywood, Hi. AEROTURN’S EXCLUSIVE BLOW RING 


CRADLE used in the Standard Aeroturn Dust 
ee and adapted for use in any Special 

lication — Has patented, Fully Automatic, 
7 - Adjusting, Self-Aligning blow ring assembly 
which holds the rings snugly in contact with the 
wool felt filter bags at all times for maximum effi- 
ciency and filter bag service. 


Motorized Valve é @ oe = 
Centrols Acid Flow i 


The flow of corrosive fluids such as 
acid mine water, sulphuric and _sul- 
phurous acids can be controlled by the ioe 5, et ha aaa ti Licensed under Hersey Potent Rights. Other Patents Pending. 
new Mercoid motorized valves, series e iciatal ant Siete = 
G2-64 and G3-64. These valves are 
constructed of stainless steel for cor- 
rosion resistance, 

Valve is a two-wire motor-driven 
current failure type of valve operating 
on hydraulic principles. The G2-64 
series rated for 275 Ib. at 250 deg. F’. 
has an opening time of 40 sec. and a 
closing time of approximately 8 sec. AEROTURN Dust Filter. 
The G3-64 series has an opening time ing Systems, 
of 120 sec., closing time 20 sec., and —— ZONE___ STATE ___ 


is rated for 600 Ib. at 125 deg, F- TURNER & HAWS ENGINEERING C0. INC. 


The Mercoid Corp., 420] W. Bel 
100 SIMBROCO ST. BOSTON 32, MASS. 





0 Please send detail- 
ed bulletinon the above 
special application. 





COMPANY 





CO) Send AEROTURN 
Dust Collector Catalog 
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SRE eet: 


New chemical booklet 





answers important motor and control 
application problems 


You'll see answers to typical problems like these: 


the problem of corrosion ... of hazardous locations ... of dust and dirt 
..- of outdoor service... of shock and vibration 


In addition, are discussions on lubrication, maintenance, installation... 
on centralized motor and control. In fact, it is the purpose of this booklet 
to analyze major motor and control application problems, and to provide 
solutions. 

Also included, is information on Westinghouse motor and control equip- 
ment for chemical processing. You'll see why Life-Line chemical motors 
provide the best protection ... how starters save servicing time. A com- 
prehensive list of available literature with data is included, plus a postage- 
paid reply card for your convenience in ordering additional information. 





Get the facts on the most complete and most advanced line of motors 
and controls available today. Ask your Westinghouse representative for 
your free copy of “Motors and Controls in the Chemical Industries,” 
B-4792, or write Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21698 
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SULPHURIC CONTACT PLANT is protected by one coat of new primer, two of vinyl. 


“Prime and Paint” with Vinyls 


Better primers are needed to take the application 
bugaboos out of vinyls. Now a new one has field tests to 
prove it takes a healthy swipe at the problem. 


“Sure vinyls are good, but we can’t 
use them in our plant. Our painters 
can’t handle them. We don’t have the 
time and can’t afford to sandblast or 
do any other fancy cleaning. . . . We 
simply can’t make them work in our 
plant.” 

[his common cry among chemical 
plant maintenance engineers spurred 
development of Prufcoat Laboratories’ 
vear-old Primer P-50. Now, according 
to gencral sales manager G. Russell 
Hersam, the maintenance chief can 
simply have his paint crew prime and 
paint with vinyl coatings—even over 
rusted surfaces—after only routine sur- 
face preparation such as wire brushing. 
Thus, he can exploit the outstanding 
protective qualities of vinyls* without 
the high cost of sandblasting or other 
specialized procedures. 


* They resist acids, caustics, chemicals 
in general as well as severe combinations 
of weather moisture and _ abrasion. 
What’s more they’re nontoxic, odorless. 
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In a nutshell, here are the field 
tested advantages of Primer P-50: 

e Requires only routine surface 
preparation. 

e Dries to tack-free surface in mat- 
ter of minutes and after simple over- 
night drying can be topcoated with 
vinyl base paints and other active- 
solvent-resin-type coatings. 

e Provides positive primer-to-surface 
and vinyl-to-primer adhesion. 

e Assures control of sub-coating cor- 
rosion and rust creepage. 

e Because of heavy-body and high 
total solids (roughly 65 percent), as- 
sures a substantial one-coat build 
whether it is sprayed or brushed 

In developing their new product, 
Prufcoat started with an oleoresinous- 
type primer known to have good in- 
hibitive priming propertics. Then they 
set about adapting it to the vinyls. 
But P-50 is said to be equally effective 
for oleoresinous and oil base paints. 

It overcomes the big drawback to 


wash primers—their complexity. The 
new protective system includes one 
coat of P-50 and two finish coats of 
vinyls. With wash primers, on the 
other hand, the system consisted of: 
(1) the wash primer; (2) a vinyl in 
hibitive tie-coat over the wash primer; 
and (3) vinyl finish coats over the in 
hitive-tie coat. Furthermore, the 
wash primer by itself wasn’t a simple 
material to handle. It was packaged 
in two parts, had to be mixed in rather 
exacting proportions immediately prior 
to use and after mixing had a useful 
life of only 8 hours or so. 

Sales manager Hersam has a file of 
case histories to show the ways in 
which P-50 has simplified coating 
problems in chemical plants. A typi- 
cal story deals with a major eastern 
chemical company. 

The maintenance executives of this 
firm knew well the value of a good, 
heavy-bodied inhibitive primer in 
chemical plant maintenance. Still their 
laboratory tests had also repeatedly 
confirmed the exceptional chemical 
inertness of vinyl protective coatings. 
But they were aware that the imper- 
fect wetting, high surface tension and 
critical adhesion characteristics of 
these coatings frequently made them 
unsatisfactory for the great majority 
of plant jobs unless they went all out 
on surface preparation methods. Costs 
of this preparation ruled it out. 

In places where they had tried to 
apply vinyls with only routine surface 
preparation, underfilm corrosion 
quickly took its toll and visual failure 
showed up rapidly. Net result was that 
they fell back on the conventional 
inhibitive-type of primer for wide- 
spread use in the plant. Since vinyls 
and other protective coatings were not 
compatible with this type primer, they 
went out the window. 

This plant was one of the first to 
evaluate the new oleoresinous type 
primer. Their laboratory and field men 
tested the primer, proved it to be 
equal to their standard conventional 
primer in body and inhibitive charac- 
teristics. They soon adopted the oelo- 
resinous primer for expanded use in 
their plant. Now, for the first time, 
this plant has been able to greatly 
extend the use of vinyl coatings with- 
out sacrificing the features of a good 
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conventional primer and without re- 
sorting to the special surface prepara 
tion and complicated priming proce- 
dures which time and cost factors for- 
merly ruled out.—Prufcoat Laborato- 
ries, Inc., 61 Main St., Cambridge, 
Mass. 


Zine Coating 


May be applied at temperatures 
low enough to avoid distortion 
often caused by ordinary galvaniz- 
ing. 

A newly-patented Australian process 
is said to permit a permanent zinc 
coating to be applied to any iron or 
steel structure before or after erection. 
Ihe process involves the application 
by brushing of Galvanite, a compound 
containing metallic zinc and other in- 
organic products in a water-soluble 
metallic silicate vehicle. 

Galvanite is usually applied to sur- 
faces that have been descaled by sand- 
blasting or wire brushing. After ap- 
plication, the treated surface is heated 
to a temperature of between 300 and 
400 deg. F. to fuse the coating and 
make it insoluble in water. This low 
temperature is claimed to avoid the 
distortion which may be caused by 
ordinary galvanizing. 

The process is said to give a weath- 
erproof coating resistant to tempera- 
tures of up to 600 deg. F. in air, water 
and petroleum. The coating is also 
claimed to be impervious to food and 
fruit acids—-Dimet Pty. Ltd., Mel- 
bourne, Australia. 


Resin 


Of the modified urea-formalde- 
hyde type, it improves properties 
of a wide range of paper prod- 
ucts. 

A new low-cost modified urea- 
formaldehyde resin in aqueous solu- 
tion is said to impart wet strength to 
a wide range of paper products. 
Called Uformite 711, it also improves 
dry tensile, mullen, fold and pick 
resistance. Wet rub of starch coat- 
ings also gets a boost from the new 
resin. 

The cationic nature of Uformite 
711 makes it adaptable to all types of 
pulp—bleached and unbleached, draft 
and sulphite and sulphite-groundwood 
combinations. 

Freedom from sensitivity to sul- 
phate ion is an important feature of 
Uformite 711. Preliminary tests in- 
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It's New... 


Primer for Vinyls 

Zinc Coating 

Resin 

Steam Cleaning Compound 
Gel Promotor 
Sait-Free Sulphonates 
Terramycin 

Organic Silicofluorides 
Wetting Agent 
Dispersion Agent 

Amy! Acetate 

Decyl Diesters 
Pigmented Primer 
Cation Exchange Resin 
Polyester Resins 


Plasticizers 


It's Good For... 


Drying in two to four hours 
Operations involving 
Combination with glass fiber. 


See Page... 


Eliminating many application bugaboos 
Avoiding distortion of ordinary galvanizing 
Improving properties of paper products. . 
Reactive metals and painted surfaces. . 
Eliminating need for heat in making pe troleum g¢ 
Better solubility in water or oil 

Stimulating plant growth 

Potential applications 
Applications needing stability, 
Control of sagging in finished paints......... 
Pharmaceuticals because of its nen pority 


fungic ide s 
tension 


as insecticides, 
low surface 


‘materials. we 


adsorption of basic 





dicate that sulphate ions improve 
rather than impair the performance of 
the resin. Similarly, Uformite 711 
not sensitive to the presence of resi 
dual bleaching agents—an important 
factor where free chlorine may be used 
as slime-control agent. 

Although Uformite 711 
added at any point from head box to 
beater, optimum results are obtained 
where the resin is added close to the 
point of sheet formation. Alum, hy 
drochloric or sulphuric acid can be 
used for pH adjustment. In normal 
papermaking operations, sufficient 
acid should be used to obtain a pH 
of 4.5 to 5.0, which is the optimum 
operating range. 

The amount of Uformite 711 which 
should be added to the pulp depends 
upon the degree of wet strength de- 
sired and actual papermaking condi- 
tions. In general, the quantity of 
resin used varies between 0.25 and 
3.0 percent resin solids on bone-dry 
pulp. 

As an aging period, varying from 
7 to 14 days, is required to develop 
full wet strength, fresh broke can be 
repulped readily in conventional 
equipment—Rohm Haas Co., 
Dept. RG, Washington Sq., Phila 
delphia 5, Pa. 


can be 


Steam Cleaning Compound 


For reactive metals and painted 
surfaces. 


A new liquid steam cleaning com 
pound, Turco 3232, has been devel- 
oped and is said to be safe for reactive 
metals, painted surfaces. 

Readily soluble and free rinsing, it 
will remove light to medium soil de- 
posits without leaving white streaks or 
solution residues. ‘Ihe compound 
stable and will not settle out, and gives 
scale-free operation except in very 
hard water. 
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Non-flammable, it emits no dis 
agreeable fumes, and its active, 
less lather gives the operator visual 
control of compound strength. 
It lubricates cheek valves, 
and coils, lightening the physical effort 
of cleaning the eliminating non-me 
chanically caused steam gun kick and 
sputter. 
Turco 3232 


soap 


pumps 


mects corrosion require 


Force Specification 
Sa as non-corrosive to aluminum 


ments of Air 
1412 
allovs, anodizing and reactive metals. 
It has been tested and approved fot 
use by Air Materiel Command, 
Wright Field—Turco Products, Inc., 
Dept. C-95, 832 East 62nd St., Los 
Angeles 1, Calif. 


Gel Promotor 


Substitutes for heat in the pro- 
duction of gel structures in petro- 
leum products. 


Now aluminum octoate gel  struc- 
tures can be formed in many petro- 
leum products without danger of an 
open fire. New Raybo 77-AlGel is said 
to completely eliminate the need for 
heat. 

With Raybo 77 gel structures can 
be formed with several petroleum frac- 
tions that will not gel even with heat. 
For example, the product is said to 
work with mineral spirits, naphtha, 
paraffin oil, mineral seal oil, spindle 
oil, heavy paraffin oil, lubricating and 
petroleum resinous oil. Only 3 per- 
cent Raybo 77 will cause gel forma- 
tion. 

Aluminum octoate gel is suggested 
for use as a suspending agent for 
paints, a viscosity producer for paints, 
oils, paint and varnish removers, a flow 
It also reduces penetration 
porous surfaces.—Raybo 
1120 Chester Ave., 


retarder. 
of film on 
Chemical Co., 
Cleveland, Ohio. 
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Salt-Free Sulphonates 


Contamination is less than 0.1 
percent thanks to new process. 


The first two of a proposed line of 
special products based on salt-free sul 
phonates are being turned out by an 
economical new process. They are 
Ninex 21, a foam-stabilized liquid de- 
tergent, and Toximul, an anionic agri- 
cultural emulsifier. 

Products to come include nonfoam- 
ing detergents, all-purpose emulsifiers 
and lube oil additives. Their lack of 
salt will give them better solubility 
in either water or oil and greater sta 
bility in formulations such as cosmetic 
emulsions. 

Unique feature of the new process 
is the use of liquefied sulphur trioxide 
as a sulphonating agent in place of 
the conventional oleum. Using stand- 
ard sulphonating methods, salt con- 
tamination cannot be cut to less than 
15 percent. The new sulphur tri- 
oxide method yields products with 
under 0.1 percent salts. 

A new plant now under construc- 
tion in Chicago will have a projected 
capacity of about 10 million pounds. 
—Ninol Laboratories, 1719 South 
Clinton St., Chicago 16, III. 


Organie Silicofluorides 


Brand new series of chemicals 
for the commercial world. 


It’s too early to say much about 
uses of organic silicofluorides. But 
it looks as though they have potentiali 
ties as insecticides, fungicides, mildew- 
cides, mothproofing agents and rubber 
accelerators. 

The six now available are: 

1. Methylamine | silicofluoride — 
white crystalline solid with a slight 
amine odor, slightly hygroscopic, sta- 
ble to hydrolysis at elevated tempera- 
tures. 

2. Dibutylamine | silicofluoride — 
white crystalline odorless flakes, non- 
hygroscopic, stable to hydrolysis at 
elevated temperatures. 

3. Ethylhexylamine silicofluoride— 
Odorless, almost colorless, wax-like 
solid, nonhygroscopic, slightly soluble 
in benzene and Cellosolve, very solu- 
ble in ethyl alcohol, Stoddard’s solvent, 
perchlorethylene, methyl alcohol, iso- 
propyl alcohol, n-butyl alcohol, carbon 
tetrachloride. 

4. Aniline silicofluoride—light tan 
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CORN SPRINKLED WITH TERRAMYCIN IN WATER GROWS TALLER 


Seeds planted in lefthand box were watered for four days with mixture 
containing five parts terramycin per million parts water. Researchers state that 
antibiotic not only stimulated growth but also increased percentage seed germi- 
nation. Chas. Pfizer & Co., Brooklyn, N. Y. 


crystalline solid with slight odor, non- 
hygroscopic, sublimes at 230 deg. C. 

5. Rosin amine silicofluoride—light 
tan crystalline solid with a slight odor, 
nonhygroscopic, insoluble in water and 
ethyl alcohol. 

6. Morpholine fluosilicate—white 
crystalline solid with a slight odor, 
slightly hygroscopic, stable to hydroly- 
sis at elevated temperatures. 

Samples (4 oz.) are available imme 
diately; development quantities are 
available within 30 to 90 days.—Davi- 
son Chemical Corp., Baltimore 3, Md. 


Wetting Agent 


A fluorocarbon, it offers lower sur- 
face tensions than any other type 
of wetting agent. 


Now produced in pilot plant quan- 
tities by electrochemical fluorination 
is wetting agent F-126. It is a mixture 
of ammonium salts of completely 
fluorinated carboxylic acids, chiefly 
perfluorocaprylic acid. 

Fluorochemical wetting agents will 
find major use in those applications 
where stability, very low surface tens- 
ion, non-sudsing detergency, or some 
other unique property of this class of 
materials is needed. For example, the 
stability of F-126 in hot acid solutions 
may make it useful in metal cleaning 
and plating operations. Though it 
loses ammonia in hot alkaline solu- 
tions, F-126 retains its surface activity 


and may be useful in degreasing baths. 

The very rapid penetrating action of 
solutions of F-126 suggest that it may 
be used to advantage in processing 
heavy textiles, leather or similar very 
dense, compacted materials. 

Specialized cleaning and wetting ap- 
plications are suggested by the unique 
behavior of F-126 in dirt removal with- 
out redeposition and without emulsi- 
fication of oily constituents. For ex- 
ample, the addition of small amounts 
of F-126 to drilling muds may increase 
the efficiency of oil well operations; or 
F-126 may be useful in increasing the 
effectiveness of acid treatments for the 
revivification of old oil wells. 

The structure of F-126 suggests its 
application in polymerization processes 
where fluorine containing monomers 
are involved. F-126 has a limited 
effectiveness with hydrocarbon mono- 
mers. For instance, styrene is readily 
polymerized in emulsions containing 
F-126 to form smooth, stable latices. 
Acrylonitrile, on the other hand, coag- 
ulates as it polymerizes in emulsion 
systems containing F-126. 

Because of the extremely low sur- 
face tension of aqueous solutions of 
F-126, foams can be produced with 
relatively little energy. This suggests 
the use of F-126 in the preparation of 
foams. These foams would not be 
stable, a situation which might be de- 
sirable in the production of foam 
rubber and porous plastics. Where 
a stable foam is required, the addition 
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Sweet solution to a filtration bottleneck 


Gearing sugar production to meet 
ever-increasing demands is a problem 
that the sugar industry actually solved 
years ago when they eliminated filtra- 
tion bottlenecks by starting to use 
Celite* filter powders. 

Sugar refiners found that pressure 
filtration, using Celite, completely re- 
moved colloidal matter at high flow 
rates for long, uninterrupted cycles. 

Celite’s ability to do an exceptional 
filtering job can be attributed to these 


Reg. U.S. Pat. Of. 


JONWS MANVILLE 


important factors which make it 
unique among filter aids: 

Carefully processed from the purest 
deposit of diatomaceous silica known, 
Celite is available in nine standard 
grades—each designed to trap out sus- 
pended impurities of a given size and 
type. Whenever you reorder, you are 
assured of the same uniform, accu- 
rately graded powder received in your 
initial order. Thus, with Celite, you 
can count on consistent clarity in your 


filtrates—at highest rate of flow— 
month after month, year after year. 


Helping sugar producers to get 
faster production is just one way in 
which Celite has improved operations 
for many industries. The proper grade 
of Johns-Manville filter aid will assure 
you the same results. To have a Celite 
Filtration Engineer study your prob- 
lem and offer recommendations, sim- 
ply write Johns-Manville, Box 290, 
New York 16, N.Y. No cost or obligation. 


Johns-Manville CELITE 





a 
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NEW 


PACKAGED carson sioxiae 


EXTINGUISHING «ren 


inexpensive ...simple...sure! 


Do you want maximum fire-fighting 
power at minimum cost? Then you 
want the new Kidde Standard Pak. It’s 
an inexpensive ready-made system you 
can build in for protection against tough 
fires in normal flammable liquid hazards. 
Anyone who can cut pipe can set up 
this pre-engineered fire extinguishing 


Choose from six sizes for 


“ package.’ 
volumes up to 6,000 cubic feet. 

Every kit contains Kidde rate-of-temper- 
ature-rise heat detectors, Kidde Multijet 
nozzles, and automatic discharge heads. 
Pipe and fittings are optional, as are 
pressure trips and switches, remote con- 


trols, sirens, gongs 


pre-engineered 


any pipefitter 
can install it 


1’ *Kidde’’ and the Kidde 
e trade-marks of Walter 


Jde & Company, Inc. and its 
ociated companies 


Send today 
for further 
details on 

The New Kidde 
Packaged Fire 
Extinguishing 
System. 





Walter Kidde & C 


Walter Kidde & Company, Inc. 
1028 Main Street, Belleville 9, N. J. 


y of C 


da, Ltd., Montreal, P.Q. 
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of a stabilizer such as saponin is sug- 
gested.—Minnesota Mining & Mfg. 
Co., 900 Fauquier Ave., St. Paul 6, 
Minn. 


Dispersion Agent 


Controls sagging and running in 
finished paints, see treated test 
plate, right. 


An oil-soluble wetting agent intro 
duced early this year has a newly 
discovered property that should hit 
the paint industry right where it sags. 
Griffin Chemical Co., San Francisco, 
has discovered that its Tenlo 70, a 
non-ionic modified polyamine and 
polyhydric alcohol ester originally de 
veloped to aid in pigment mixing and 
grinding, will also reduce sagging and 
running when added to finished paints. 
Its action is particularly apparent in 
high and semi-gloss enamels where sag 
tendencies are greatest. 

In the last two months over 50 
samples of nationally advertised enam 
els purchased from dealers shelves 
have been subjected to a severe stand- 
irdized drawdown sag test. Tenlo 70 
was added in the proportion of 7 Ib. 
per 100 gal; untreated samples were 
retained as blanks. After allowing sam- 
ples to age over-night, a Bird applica 
tor was used to lay 3 mil. (0.003 in.) 
wet films on plate glass. A rubber 
eraser was drawn across the film in a 
zig zag line and the plate placed in a 
vertical position to dry. Any sagging 
and running showed up clearly in the 
valleys of the wavy lines. (See cut). 

Tenlo 70 is not the only material 
that can be added to finished paints 
to control sagging. Paint companies 
have long used soap solutions or pro 
tein-type materials such as sova leci- 
thin to turn the trick. Tenlo 70, 
however, does a better job (in the test 
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95% of Gasoline Solvent Recovered 


WRITE FOR BOOKLEl 
age booklet “How 
a 


$1 509,000,000 a 
qj Car- 


for our 16-P 


Send - 
Save 
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i Ww 
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ad will bring ¥° 
ion. Write today- 


Activate 
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1a copy» 
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CARBIDE ano CARBON . 
CHEMICALS COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street (ES New York 17, WY. 


SOLVENT RECOVERY + CATALYSIS 


GAS AND AIR PURIFICATION 
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with COLUMBIA Activated Carbon 


Trade-Mark 


\ modern solvent recovery plant for The Garlock Packing 
Company, Palmyra, New York, using CoLumpia Activated 
Carbon as the adsorbent, collects about 1,000 pounds of 
gasoline vapor per hour from the air and delivers it ready for 
re-use. The gasoline is vaporized during the manufacture of 
asbestos sheet packing and is recovered at lower cost and 
higher efficiency than is possible with any other commercial 
method. Operating records for a 10-month period since the 
plant started show an overall recovery efficiency of 95.9 per 
cent. In addition to the profitable recovery of gasoline, this 
installation also: 


e improves the working conditions in the plant, 
e helps reduce the hazards of handling gasoline vapors, 
e avoids the discharge of large volumes of solvent- 
laden air into the atmosphere. 
‘The special features of CARBIDE’s automatic equipment and 
the high adsorptive capacity of CoLumBia Activated Carbon 
make such performance possible for Garlock Packing. 





If you vaporize solvents in your process, let CARBIDE help you 
conserve valuable solvents, improve processing conditions, and 
clean up exhaust air. We can supply you with a complete, auto- 
matic, instrument-controlled plant designed for your specific 
requirements with guaranteed operating efficiency to recover 
solvent: vapors or purify industrial gases. 


“Columbia” s a registered trade-mark of Union Carbide and Carbon Corporation 








HARDINGE 
CLARIFIERS 


or 
THICKENERS 
may 
solve your 
WASTE-WATER 


problems 


Hardinge has in- 
stalled waste water 
treating or reclaim- 
ing equipment for 
the following indus- 
trial operations: 


COAL 
PAPER 
OIL 
GLASS 
LIME 
STONE 
SAND 
FLUE-DUST 
CARBON BLACK 
MEAT PACKING 
RUBBER 
DOMESTIC 
SEWAGE 


Write for 
Bulletin 
31-D-11 


Lisug—iwo 32’-diameter by 15’-deep Hardinge Thickeners re- 
laiming calcium b te for lime producti om clarifi 
underflow in a water-treating plant. 








' , ee » = a sali. 

ae Paes : wee 
FLUE DUST—A 110’-diameter, centerpier Hardinge Clarifier 
recovering 50 tons per day of usable solids from blast furnace 
flue wash water in a steel] plant. 





PAPER—30’-di ter Hardinge Thich recovering 2 to 242 
lbs. of fiber and filler per 1,000 gallons of paper plant waste 
water. 


HA RDAs GSE 


CoO MP AUN Y 


' INCORPORATED 
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described above it reduced sagging and 
running in enamels supposedly either 
specifically formulated for low sag or 
already treated with conventional sag 
reducers), and it is the only mixing 
and grinding aid known to have sag- 
reducing properties. 

Furthermore, it has the advantage 
of being completely inert in regard to 
other paint characteristics; will not 
affect gloss, viscosity, brushability, dry, 
color or can stability. It works uni- 
formly on most paints and enamels, 
requires no reformulation. 

Other applications of Tenlo 70: 
in production of putty, printing inks, 
linoleum, and in polyester impregna- 
tion of fiberglass—wherever non-aque- 
ous systems require a wetting agent. 

Griffin recommends that Tenlo 70 
be added in the initial mix or grind 
to take advantage of its rapid wetting 
out properties as well as further en- 
hancing its anti-sag properties. Used 
thus, 3-7 Ib of Tenlo 70 per 100 gal 
can reduce most cases of excessive 
sagging and running to the minimum 
consistent with good flow-out charac- 
teristics, reduce grinding times as 
much as 50 percent, retard hard set 
tling, and will also overcome silking 
and flooding. 

The cost of Tenlo 70 will be neg 
ligible and probably would not appeat 
in the retail price of the finished 
paint. Paint manufacturers should b 
able to absorb the cost through savings 
in grinding power requirements, pro 
duction times and increased customer 
acceptance. 

Sagging and running is an immedi 
ate and long standing problem 
throughout the paint industry. It is 
understocd that Federal paint specifi- 
cation TT-P 141-b and other paint 
specifications which have not included 
definite sag-test requirements have 
under consideration a standardized sag- 
test along the lines of current industry 
testing methods. 

The importance of non-sagging 
properties in high flow paint products 
to paint contractors interested in job 
time and qualitv should speed national 
acceptance of Tenlo 70 for this pron 
erty alone. And of course this will 
also be a boon to the amateur painter. 
who lacks the experience necessary for 
skillful application of high flow. quick 
drying paints. Present price is 49c per 





YORK, PENNSYLVANIA — 240 Arch St. Main Office and Works Ib. in 55 gal drums.—Griffin Chemical 


NEW YORK 17 @ SAN FRANCISCO 11 @ CHICAGO 6 @ HIBBING. MINN. e TORONTO! § Co., 1000 16th St., San Francisco, 
122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. | Calif. 
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TURBO-MIXER 


ee WMAGENERALS 


TURBO-MIXER, a bivision, oF 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


Engineering Responsibility 


"Tie entire Turbo-Mixer sales staff is com- and availability. 

posed of trained and experienced mixer These same engineers check your order, 
engineers. These Turbo-Mixer engineers _ review final drawings, and follow through 
are the men who call on you. They are to successful operation in your plant. 
qualified to discuss every aspect of your Such “Engineering Responsibility” as- 
mixing problem andthe appropriate mixer _ sures you of reliable installations and max- 
design, including construction, operation imum engineering service. 


REE pe 





Series of Turbo Aerators and Floaters on phenolic waste treatment 
SALES OFFICE: 10 EAST 49th STREET, NEW YORK 17, NEW YORK 
General Offices: 135 South La Salle Street, Chicago 90, Illinois . Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—pRYERS © EVAPORATORS *© DEWATERERS 


TOWERS *© TANKS © BINS © FILTERS * PRESSURE VESSELS 
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PROBLEM: 


To provide a drying system that would 
increase the output of titanium dioxide 
without sacrifice in the quality of the 
finished product. 


SOLUTION: 


Proctor engineers recommended a Proctor 
continuous conveyor drying system with a 
rolling extruder feed. Preforming permits 
air to circulate all the way through the bed 
of material on the constantly moving con- 
veyor. Production has been materially 
increased. All other factors affecting dry- 
ing are carefully regulated for accurate 
control of product quality. 


3 
Another processing problem solved by 


PROCTOR 
INTEGRATED ENGINEERING 


This processing problem was solved only 
by painstaking research. Exhaustive test 
work done in the Proctor laboratory, in 
cooperation with the customer’s techni- 
cians, netted conclusive results that were 
projected into full scale operation. So ac- 
curate was this work that the performance 
of the drying system was guaranteed in the 
sales contract and the dryer was designed 
to dovetail a into the complete proc- 
essing line. This approach to a processing 
problem is INTEGRATED ENGINEER- 
ING AT WORK! 


By INTEGRATED ENGINEERING 
we mean simply this— 


1. Sales engineers are available for con- 
sultation. 

. A completely equipped experimental 
laboratory is available for test work at 
no cost or obligation. 

. Engineering background and experi- 
ence in drying equipment and its rela- 
tion to associated processing equipment 
in the range. 

. Close cooperation between Proctor 
engineers and the customer’s techni- 
cians to bring about the solution to 
processing problems. 


NOW PROCTOR IS PREPARED 
TO ENGINEER AND MANUFACTURE 
RELATED EQUIPMENT 


With their long background in designing 
and building precision drying machinery, 
Proctor engineers have acquired a wide 
knowledge of processing equipment 
requirements ...so that today Proctor & 
Schwartz actually offers a complete engi- 
neering-manufacturing facility ready to 
help you consider not only your drying 
equipment needs—but a complete range of 
related processing equipment. 

What is your processing machinery prob- 
lem? Let Proctor INTEGRATED ENGI- 
NEERING help speed your solution. 
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Propuct News, cont. . . 


Synthetic amyl acetate is now being 
produced in a new grade for the 
pharmaceutical industry. The new 
product contains a minimum of 92 
percent amyl acetate and will be 
known as Pent-Acetate 29.—Shar- 
ples Chemicals Inc., 123 South 


Broad St., Philadelphia 9, Pa. 


Two decyl diesters are now on the 


market as plasticizers. They are: 
di-decyl adipate, called Cabflex 
DDA; di-decyl phthalate, called 
Cabflex DDP. ‘They are said to 
offer far lower volatility and per- 
manence in vinyl compounds than 
is obtainable from presently avail- 
able octyl phthalates, vet they re- 
tain similar low tempcrature proper- 
tics. These will be competitively 
priced.—Godfrey L. Cabot, Inc., 77 
Franklin St., Boston 10, Mass. 


Pigmented primer is formulated on a 


svnthetic resin base, not a water 
latex emulsion. One coat is said to 
prime, seal and cover and to dry in 
two to four hours.—Tropical Paint & 
Oil Co., Cleveland 2, Ohio. 


An analytical grade of cation exchange 


resin, Amberlite IR-112(H), is now 
available. The new resin, which 
is a highly purified form of the 
recently announced IR-112_ ex- 
changer, can be used to advantage 
in operations involving adsorption 
of basic materials from both 
aqueous and nonaqueous solutions, 
recovery of metallic complexes, ex- 
traction of large cations, and cataly- 
sis of organic reactions—Rohm & 
Haas Co., Washington Sq., Phila- 
delphia 5, Pa. 


Polyester resins which Naugatuck 


Chemical Division has been produc 
ing under the trade name Vibrin, 
will soon be coming out of the com- 
pany’s increased facilities in Nauga- 
tuck, Conn., in increased quantities. 
Demands for the resin as a struc- 
tural material in combination with 
glass fiber have increased steadily 
during the past 12 months. Areas 
of greatest expansion have been 
shown in the use of the material for 
the manufacture of chemical-resist- 
ant pipe, translucent and_ trans- 
parent sheet, construction materials, 
machine housing, materials handling 
equipment. — Naugatuck Chemical 
Division, Rockefeller Center, New 
York 20, N. Y. 
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ressure-Vacuum Vent Valve 
DOES DOUBLE DUTY 


i 1. Replaces 2. Gives 
pressure- 


a man-hole vacuum 
cover ee protection 









BP oh, 1 


Spare no materials and expense to make the equipment SIZES AND MINIMUM-MAXIMUM 
do the job for which it’s needed and intended . . . This is PRESSURE SETTINGS 
the code of BS&B engineers. See Seen 


On the other hand, they’re very conscious of saving the 
customer money wherever they can. A perfect example 
is the BS&B Model VVH-Pressure-Vacuum Vent Valve in 
the 20” and 24” sizes. It does double duty by eliminating 
a man-hole on your tank deck and provides relief against 
excessive pressure and vacuum. 


, The Model VVH is used as a secondary relieving device 
on atmospheric storage tanks containing flammable ma- 
terials .. . or as a primary relief device on tanks where 


non-flammable material is involved. 
NOTE: Internal setting can be reduced to 0.5 
inserting a counter weight to valve 


ee Reduce Your Maintenance Costs «,.404 «soterici ieaiiisiens 


The BS&B Model VVH-Pressure-Vacuum Vent Valve per- Bonnet: Cast aluminum 

mits easy access to inside of your tank .. . just lift the Body: Cast iron : 
valve bonnet . . . no need to disengage the bonnet from ee hy oo aluminum 
the valve body. No man-hole cover to fall off and damage Retaintie sue ain Steel 
equipment or injure personnel, no bolts to get lost; mini- Plug: Synthetic rubber (Buna-N) 
mum of moving parts! Write for BS&B Bulletin No. E-601 Flange drilling: 150 # ASA 


ae 74 ° *Any component part of the valve assembly can be 
giving complete information. constructed of materials resistant to your tank vapers. 











WATER HEATERS 
AT LEVER HOUSE 
New York City 


Architects: Skidmore, 
Owings & Merrill 


Consulting Engineers: 
Jaros, Baum & Bolles 


Contractor: Gillman- 
Rous-Pesce Corp. 


Lever Brothers Co. 
Famous Soaps 


Chief Engineer Edword MacDonald states “Performance of Powers Accritem Temperature Regula- 
tors has been highly satisfactory on the 6 water heaters shown above as well as on booster heater 
for dishwasher and for controlling cooling of condensate before discharge to sewer.” 


‘f0(°(0 (© WATER TEMPERATURE 

a es vr ; 

e Bs, i o CONTROL Unsurpassed for reliability and power to 

- ©€ operate large or small diaphragm valves 
controlling Water Heaters, Heat Ex- 
changers, Jacket Water Cooling for 


ACCRITEM Regulators were selected for LEVER BROTHERS _ Diesel Engines or Air Compressors and 
beautiful modern building on Park Avenue in New York City. The alia 
air conditioning system here is also Powers controlled. 
Water heaters in more and more prominent buildings are being 
equipped with Powers Accritem Regulators because of their — 


Important Features that Give Better Control 
and Lower Maintenance 


© Adjustable Sensitivity and over-heat protection. 





POWERS 
3-Way © Calibrated Dial temperature adjustment. 
FLOWRITE 
Water Mixing 
VALVE 
Used on two Temperature Ranges 50-250° F. and 150-350° F. 


heaters above 


@ Simple, Rugged Construction withstands vibra- 
tion and insures years of reliable service. 


Easy to Install. Requires 15 lb. supply of com- 


pressed air or water for its operation. POWERS 


a Single Seat 
Small Size—regulator head is only 27%" x 35%", ‘ FLOWRITE 
sensitive bulb is 12” long with 4" I. P. S. 7h 2 =«CVALVE 
connection. r Used on 

Bulletin 316 gives full details 4 heaters 

above 
Call Powers for aid with your problems of temp- 
erature control. Our more than 60 years of experi- 
ence may be helpful to you. Whether you want a 
simple self-operated regulator or thermostatic 
water mixing valve or a pneumatic control system 
with recording controllers. ..contact Powers. 


THE POWERS REGULATOR | 


Skokie, Ill. @ Offices in Over 50 Cities, See your phone book @ Established 1891 
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4 SCRUBBER| 
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BOILER CONVERTER 





FEED WATER 





H,S+AIR=SULPHUR hua: 
SULPHUR PUMP 


...@ one-man operation with GIRDLER plant 





Ov MAN can operate the average Girdler continuous- 
flow Sulphur Plant. Instruments control the process, SULPHUR IS SCARCE! 
which is practically automatic. ARE YOU 

The basic process material —hydrogen sulphide—can be THROWING IT AWAY? 


removed easily from sour refinery gas, natural gas, or liquid If you remove hydrogen sulphide 
from gaseous or liquid hydro- 





hydrocarbons by a Girdler Girbotol Plant. ) 
) , carbons, you should consider 


Up to 95 % of the sulphur present as hydrogen sulphide converting it into a valuable by- 

' : product. The acid gas stream from 

can be recovered with a two-stage plant. A single-stage a a 
é é a Girbotol purification plant is 

plant recovers up to 85 of the sulphur. usually an ideal feed material for 

ay an , F = . sulphur production. 

Write for complete information. The Girdler Corpora- sided 








tion, Gas Processes Division, Louisville 1, Kentucky. 


the GIRDLER Copotiow 


Gas Processes Division 





CurmicaL ENGINEERING—October 1952 





wt | (WA | 


re 


General view of Freeport Sulphur Co.’s sulphur recovery plant near Westville, N. J. 


Sulphur From HL‘ 


I'reeport Sulphur Co. is solving two problems with its 
sulphur recovery plant near Westville, N. J. where it not 
only recovers up to 30 long tons per day of scarce elemental 
sulphur but also eliminates a source of atmospheric pollu 
by emploving as the raw material waste hydrogen 
Ic Eagle Point re 

d Ihe 
yuisville, Kv. has been in successful and 
Jan., 1950. It 
typical of the many similar units that have recently sprung 


up across the country to help meet th 


tion 


sulphide gases from Texas Co.'s nearby 


finer This plant, engineered and constructed by 
Girdler Corp., | 
essentially continuous oper mn since is 


¢ increasing demand 
basic chemical comm 
modification of the origi 


out tl ly 


C pi inf cmplovs 


i¢ highly exothermic 


—S+ HO 


' 
the heat generated more efficiently 
} 


ontrol over the process the above 
' 


» STCPS As follow s 


HLO 
2H.O 


the combustion chamber of 


Reaction (1) takes ] 


ged type fir¢ 


i modified pack tube boiler which las been 
idapted to the process. One-third of the hydro 


is burned to sulphur dioxide in this boiler 


specialls 
gen sulphide gas 
ind the remainder may be by-passed around the boiler or 


introduced along with the portion burned. Approximately 


». of steam may be produced per pound of sulphur 
1. ‘This to 


ur blowers, boiler feedwater pumps and a spare 


recove;cc steam can be used simultancously 


drive the 
sulphur pump 
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FLOWSHEET 


lollowing the steam boiler the gases pass through the 
reaction (2) takes place and 
estimated that 70-S( 
percent of the sulphur recovered is formed prior to and 


f 


first converter where most of 
a gas temperature rise results. It is 


in the first stage and the balance in the second after inte1 
mediate product removal. 90 to 95 percent of the H.S is 
Phe carbon 
vessels lined with a suitable sulphur resistant cement, and 
packed with a bauxite catalyst. 


recovered as sulphur. converters are steel 


In order to remove the sulphur formed in the first con 
verter the gases are cooled to approximately 300 deg. I 
and the sulphur condensed in the first of two identical 
scrubbers. A heat exchanger is employed to cool the gases 
entering this scrubber and reheat them before entering th 
second converter. A direct fired reheater employing a side 
stream of hydrogen sulphide for fuel is installed just up 
stream from the second converter, and may be used instead 
of the heat exchanger if desired. l’reeport uses this reheate: 
for start-up purposes only, as the heat exchanger is more 
Cooling and condensation afte: 
n carbon steel, Raschig ring 
' 


packed scrubbers, where the hot 
to liquid sulphur. ‘The heat absorbed by the liquid sulphur 


economical to operate. 
each converter takes place 1 
gases pass counter-current 


during the scrubbing operation is removed by cooling be 
fore it is returned to the sulphur tank with the newlh 
formed sulphur. The tail gases largely consist of nitrogen 
water vapor, and carbon dioxide. 

Principal controls required for this plant are gas and 
liquid flow instruments and temperature and pressure re 
The plant is completely automatic when the 
hydrogen sulphide content of the feed gas is essentiall 
constant. Periodic analyses of this gas and the tail gas are 


corders. 


sufficient for plant control purposes 
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H Steam-driven air blower provides air for combustion of the hydrogen sulphide. Steam to drive 6 


the blowers is taken from the fire tube boiler. as 
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Modified packaged type fire tube boiler. In the combustion chamber of this boiler, one-third of tl 
phide is burned to sulphur dioxide. Remainder of the hydrogen sulphide is bypassed. 
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SULPHUR PUMPS 





























, . ah cacao ‘"  — 4 % a eee 
1 of the hydrogen sul 3 Converters in which hydrogen sulphide reacts with sulphur dioxide to 4 Vertically-mounted sulphur pumps. Right-hand pump is steam driven, other two electric. 
e form sulphur are at right. Scrubbers are at left in this picture. These pumps deliver sulphur to tank truck and to scrubbers. 






























IDEAL FOR PROCESS WORK ...« tninis 


Flexitallic Spiral Wound Gasket for process applications, Teflon is trapped 
between the edges of stainless steel. The Teflon filler is inert to practically every 
chemical and solvent generally used in industry. Flexitallic construction prevents 
flow regardless of changes in bolting or severe thermal shock. Each Flexitallic 
Gasket is engineered to meet specific conditions of thermal and physical shock, 
corrosion, vibration, weaving and unpredictable joint stresses. Spirally wound 
V-crimped metal plies of the required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
HHT Flexitallic Gaskets are at highest efficiency when bolted up cold at pre- 
; iH determined load. For all pressure/temperature ranges from vacuum to 4000 Ibs., 





| | | aa from extreme sub-zero to 2000°F. For all standard joint assemblies. In four 
| | thicknesses for special requirements: .125”, .175”, .250”, .285”.. Write us your 
\ \ | | \ \ \ requirements... Flexitallic Gasket Company, 8th & Bailey Sts., Camden 2, N. J. 


\ \ Pati principal cities. Consult your Classified Telephone Directory. 


os Thexitalle 









\ \ a g 
SO \O RES SPIRAL-WOUND GASKETS 
= POR-IPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 
. < DS 
aa Not “— 1 gaskets are Flexitallic. Look for the name FLEXITALLIC stamped into the met 
{ ever Flexitallic Gasket. Look for Flexit Blue iskets wit sf 
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Are You Getting 
trom Your Valves 7 


...0n Bleach Plant Piping 


for example 


Crane valves on chlorine rotameter control board 
in pulp stock bleach plant of The Northwest 
Paper Co., Cloquet, Minn. 


THE HISTORY 








alia 

Tough and destructive as is chlorine service on 

valves, this plant is enjoying greater freedom from 

valve trouble than ever before. Since installing 
Crane Chlorine Valves, more than 4 years ago, Str 
the plant finds them “the best we have ever used.” Val 
Operating at pressures from 70 to 100 psi, at _—_ fre 
110 degrees F., these Crane valves have required _ Dis 
but minimum maintenance and servicing. They Ha 
have helped make important savings in chlorine rox 
valve costs. The customer reports 3-way satisfac- _ Bo: 
tion with Crane Chlorine Valves: their good per- _cor 
formance; their low cost of maintenance; and their — anc 
continuai ease of operation. Ca 


The Complete Crane Line Meets All Valve Needs. That’s Why 
More Crane Valves Are Used Than Any 


CRANE VAL\ 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicage 
Branches and Wholesalers Serving All Industrial Area 


VALVES + FITTINGS + PIPE + PLUM 
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VALVE SERVICE RATINGS 
CORROSION-RESISTANCE: 


Epellent 


SUITABILITY: 
Drecigril, fy hlprune service 
MAINTENANCE COST: 

ow-— Koulne. only. 
SERVICE LIFE: 

pa mre. Cr F Wylie 
OPERATING RESULTS: 


Pillay, pier hipune, Cpidol 
PRICE: 74 , Opal 


lv Wime- rf gone Given’ 
AVAILABILITY: 


Strong yet compact, Crane No. 1644 Forged Steel 
Valves are recommended for chlorine gas or liquid, 
free from water, at temperatures up to 300 deg. F. 
Disc and seat ring are Hastelloy “‘C’’; stem is Monel. 
Hard deposits do not hinder this nar- 
row-bearing, tight-seating design. 
Bonnet joint remains leakproof with 
corrugated soft Monel gasket. Globe 
and angle patterns. See your Crane 
Catalog or Crane Representative. 
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A wide variety of filter cakes, as well as centrifuged and natural 
materials, can be handled by Flash Drying Methods. 


These Flash Drying Systems have unusual flexibility in applica- 
tion, since they can be used with different types of Raymond Mills, 
and the equipment arranged to handle your particular product. 


In the case of a great many solid materials, both drying and grind- 
ing may be necessary, involving the use of the Raymond Roller Mill 
or the Raymond Imp Mill, depending upon the nature of the 
product and the moisture coritent of the raw material. 






RAYMOND Another class of products with the ultimate particle size alread; 
Flash Drying determined needs only disintegration, combined with drying. This 
x is accomplished effectively with the Raymond Cage Mill System 


CATALOG No.54A which is adapted for a wide range of moisture removal. 


The extraction of combined moisture from hydrate compounds and 

the safe drying of heat-sensitive materials are typical of the many ‘ 
special applications of Raymond Flash Drying. 

By using Flash Drying Methods, you can count on such advan- 

tages as ease of installation, low operating costs, high heat efficien- 

cies, shortened production time, close control of particle size and * 
moisture content and, in many cases, a superior finished product. 


Why not let Raymond Engineers analyze your drying-and-grinding problem! 


1) a 
COMBUSTION ENGINEERING = SUPERHEATER, INC. 


SALES OFFICES IN 


PULVERIZER DIVISION PRINCIPAL CITIES 


1311 NORTH BRANCH ST., 
CHICAGO 22, ILLINOIS 
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Chemical Engineering News 


/I 


SILVER enters the process in the form of ingots. Kodak uses CRYSTALS of AgNO, are charged to the centrifugal. Special 


12 tons of it a week for photographic chemicals. 


feeder lets mother liquor drain back to the crystallizer. 


Kodak Redoubles Silver Nitrate Output 


Continuous 
chemical engineering, 


process, 


saves 


incorporating some smart 
labor, improves working 


conditions, ups capacity per unit of space. 


So successful has been Eastman 
Kodak’s continuous unit for produc- 
tion of silver nitrate crystals, first put 
into operation in February 1947, that 
a second unit is now being installed 
to double crystal output. 

Although this unit is small enough 
for petroleum or heavy chemical 
people to think of it as more of a 
pilot plant, its output—nearly five tons 
per day, worth about $70,000—repre- 
sents a major share of U. S. produc- 
tion of this important fine chemical. 
Part of the huge Kodak Park works 
at Rochester, this plant supplies high- 
purity AgNO, for all of Kodak’s pho- 
tographic film, with a fair portion find- 
ing its way into external sales. 

H. R. McDougal, a staff engineer 
for the chemical manufacturing divi- 
sion, supervised the development of 
the continuous process. Equipment 
was designed and installed by Kodak’s 
own engineering staff. 

The process itself is simple enough. 
It’s those little—but important—design 
details that make it a success. 

For example, Types 309 and 310 


stainless steel are used throughout. 


Although 309 (25 percent Cr, 12 per- 
cent Ni) is OK from a corrosion 
standpoint, 310 (25 percent Cr, 20 
percent Ni) is more ductile and is 
easier to fabricate into tubing. 

In the early days, even these alloys 
weren’t always satisfactory; corrosion 
rates were sometimes erratic, higher 
than expected. But today alloy pro- 
ducers are putting out more uniform 
materials. And with Eastman’s own 
shops doing the fabrication, equip- 
ment today stands up for years. 
> Process Steps—In brief, the process 
consists of these steps: 

@ Dissolving silver bars in nitric acid 
to get a 65-percent AgNO, solution. 
e Evaporating some of the water to 
raise the concentration to 85 percent. 
Cooling and crystallizing AgNO, 
from the solution. 

e Centrifuging and 
AgNO, crystals. 

@ Redissolving the crystals in hot dis- 
tilled water, recrystallizing and cen- 
trifuging. 

e Drying and packaging the pure fin- 
ished _ crystals. 

For the dissolving step, Kodak uses 


washing the 
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a battery of 11 3-ft. diameter jacketed 
tanks. C.P. nitric acid flows through 
the tanks in series in a cascade ar- 
rangement. Control is very simple; 
acid feed rate is set by a manual valve 
so that the AgNO, solution leaving 
the last dissolver in the series contains 
only a trace of free nitric acid. Flow 
from one tank to the next is by gravity 
overflow. 

Operators keep the tanks full of 
silver bars, adding to No. 1 tank at 
frequent intervals and to the tanks 
near the end of the line much less 
often. (Each bar weighs 70 Ib. and 
is worth more than $800.) It may 
take weeks for a bar in the last tank 
to dissolve completely. 

In the over-all dissolving reaction, 
one-quarter of the nitrogen in the 
acid is liberated as NO. The nitrous 
oxide is oxidized and absorbed in 
distilled water in a series of four 30-in. 
by 10-ft. packed towers. Recovered 
acid is reused. 

Selection of tower packing is an- 
other of those critical details. The 
Raschig rings are made of Isolantite, 
a special porcelain which contains no 
nitric acid-soluble iron or aluminum. 

The three Kodak-designed-and-built 
evaporators. (see flow sheet) are all 
of the vertical long-tube, natural cir- 
culation type. Calandrias are 10 ft. 
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~~Centrifugal 


\\Second 


Crystoallizer 





high, each with five 1-in. tubes. Single- 
stage stcam jets pull about 10 in. Hg 
of vacuum, discharging to surface con- 
densers. Evaporation temperature is 
about 200 deg. F. 

> Crystallization—The Krystal crystal- 
lizers* are 4 ft. in diameter and 10 
ft. high on the straight side. A cir- 
culating stream of 500 gpm. is with- 
drawn near the top, hot 85-percent 
solution from the evaporator enters at 
a rate of 3 gpm. and the mixture is 
pumped through a tubular cooler. 
Chilled water, the cooling agent, main- 
tains a temperature of about 70 deg. 
F. in this stream. 

Each pound of 85-percent feed 
solution produces 4 Ib. of silver nitrate 
crystals. The excess mother liquor 
is reconcentrated and recycled. 

Wet crystals are drawn off from a 
point near the bottom of the crystal- 
lizer. Here again is one of those in- 
teresting design tricks—crystals flow 
upward through an internal pipe, un- 
der the head of the slurry in the 
crystallizer, so that the draw-off point 
can be on the same floor as the crystal- 
lizer body. 


* See “Chemical Engineers’ Handbook,” 
3rd ed., pp. 1068-9, for a more detailed 
technical description of this type of 
crystallizer, licensed in U. S. by Struthers 
Wells Corp. 
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ROTARY DRYER is of special design to eliminate contamination and dust hazards. 
It has two shells, the outer one stationary and the inner rotating. 


Each feeder for transferring crystals 
to the centrifugals is a vibrating tube 
with a longitudinal perforated plate, 
which permits mother liquor to drain 
from the crystals back into the cry- 
stallizer. 

Centrifuging is the only batch step 
in the process. The centrifugals have 
17-in. baskets rotating at 1,550 rpm. 
The baskets are perforated with 4-in. 
holes and covered with 80-mesh 
screen. Centrifuged crystals have a 
moisture content of only 0.3 percent. 
> Unusual Dryer Design—The rotary 
dryer is another product of smart 
engineering design. The dryer had 
to be sealed, yet Kodak objected to 


the usual peripheral seal as a poten- 
tial source of contamination of the 
product as well as a dust hazard to 
the operators. The answer: Enclose 
the dryer with a stationary shell and 
support the inner rotating cylinder 
via spiders on a central shaft sealed 
through small-diameter stuffing boxes. 

The inner cylinder is 18 in. in 
diameter and 10 ft. long, turning at 
2 rpm. Steam-heated air is supplied 
at 220 deg. F. A vibrating tube con- 
veyor sealed into the stationary part 
of the dryer feeds the wet crystals. 
Average travel time of crystals through 
the dryer is 4 min. and final moisture 
content is 0.05 percent (Continued) 
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get rid of (dime) weath 


with the. ie 


Wiggins Graskotdor 


More than 90 users of Wiggins Gasholders can now testify to the 
remarkable savings in operating costs and maintenance expense 
which only this 100% dry seal gasholder (no water, no tar, no grease) 
gives them. Write for full information. 


WIDE CLEARANCES 
2 SIMPLIFY OPERATION 


a> aS 
~ 


GAS-TIGHT FRICTIONLESS 
3 SEAL NOT AFFECTED 
BY WEATHER 


PISTON RESTS ON 
4 Borrom—tess THAN 


: ee 
EACUNGY: BED NTEITERED | BOP 


‘Reta 


7 SHELL IS OAS-TIOHT UP 
TO SEAL CONNECTION 


PISTON RISES NEARLY TO TOP—MINIMUM OF WASTE SPACE 
CAN BE BUILT ANY SIZE * NO CONTAMINATION OF GAS 

















CONVERSION 
EASY — OFTEN 
ADDS CAPACITY 


Your old gasholder 
can be quickly con- . 
verted to a Wiggins 
type with all the 
Wiggins advan- 
tages. 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 
135 South LaSalle $¢. © Chicago 90, illinois 
OFFICES IM PRINCIPAL CITIES 

Expert Dept: 10 Eatt 49th Street, New York 17, New York 
Plants: Bicmingham, Alc. ° East Chicage, ind. * Sharon, Pa, 
ta Cunede: Toronto ron Works, Ud, Torente, Onturte 








Crystals are packaged in stainless 
barrels for internal transfer, Fiberpak 
drums or glass bottles for outside sales. 
The barrels are filled to 10,000-12,000 
oz. avd. (about 700 Ib.) with an ac- 
curacy of plus or minus 4 Ib. 
> Old Batch Process—The new process 
represents a tremendous improvement 
over the old batch setup. Evaporation 
used to be done in large dishes on 
open steam tables. ‘Then dishes were 
set aside on tables for crystallization. 
Production per dish was 20 Ib. per 
day, requiring hundreds of them, cach 
handled manually several times. Cab- 
inet drying on glass trays took four 
day ~~ 

Operating crew under these condi- 
tions numbered about 25 men. The 
present crew consists of six men on 
the day shift and four men on each 
of the night shifts, turning out twice 
as much product as formerly. All 
operators, of course, are bonded. 

Kodak considers the greatest benefit, 
however, to be the improved working 
conditions. The old setup required 
much heavy manual labor under ex- 
treme conditions of temperature and 
humidity. 

Other advantages derived from the 
new process are a more uniform prod- 
uct and greatly increased output per 
unit of building space. 

It’s no wonder that Kodak is pleased 
with the achievements of its engineers 
in materials of construction, improve 
ment in method and product, and 
in hazard to personnel. 
to mect the de- 
is a natural 


reduction 
Further expansion 
mands of the industry 
outgrowth. 


Montana Refinery Getting 
Polymerization Reactor 


A catalytic polymerization unit and 
a waste heat boiler for the present 
catalytic cracking unit will be added 
at the Billings, Mont., refinery of 
Carter Oil Co. Design and construc- 
tion will be done by the Chemical 
Plants Division of Blaw-Knox Co. 

The polymerization unit will be a 
high-pressure shell and tube reactor 
employing solid phosphoric acid 
catalyst. Each day, 3.7 million stand- 
ard cubic feet of cracking plant gas 
will be fed to the unit. When it goes 
on stream early next year the poly 
merization unit will produce 600 bbl. 
per day of 100-plus octane polymer 


for use in blending premium-grade 
motor fuels. 

The waste heat boiler will recover 
heat from flue gases coming from the 
catalytic cracking unit. It will increase 


the plant’s steam-generating capacity 
by 22,000 Ib. per hr. Construction, 
now under way, is being handled by 
Blaw-Knox from its Tulsa, Okla., 
headquarters. 


SePerecests 
(REEL TSE eet 


An Acrylic Plant Arises 


A new acrylic fiber, Acrilan, will 
soon be coming in volume from the 
new Decatur, Ala., plant of Chem- 
strand Corp. The company is rapidly 
bringing the plant into production. It 
will turn out 30 million pounds a 
year of acrylic staple. Chemstrand 
is jointly owned by American Viscose 
Corp. and Monsanto Chemical Co. 

Many steps are involved in the pro 
duction of Acrilan. Basic chemicals 
are manufactured in Texas. Natural 
gas and air are combined to form 
ammonia, then natural gas and am- 
monia are combined to produce hydro- 
cyanic acid. Natural gas itself is 
elevated in temperature and pressure 
to form acetylene. Finally, acetylene 
and hydrocyanic acid form acrylo- 
nitrile. 

The liquid acrylonitrile is shipped 
to the Decatur plant, where it is 
polymerized and reduced to a white 
powder that looks like talc. This 
powder is dissolved to form the spin 
ning solution. Extruded through spin- 
nerettes, the fiber emerges as continu- 
ous filaments for further processing. 
The final steps involve cutting the 


filaments into staple lengths, flufing 
or opening, and baling for shipment to 
textile mills. 

Chemstrand was organized in 
March 1949 by American Viscose 
and Monsanto to develop acrylic 
fibers. After laboratory research at 
Marcus Hook, Pa., Dayton, Ohio, and 
Springfield, Mass., a pilot plant, able 
to turn out 1 million pounds a year, 
began producing Acrilan staple in 
November 1950. Ground was broken 
at Decatur in February 1951. 

Another significant event occurred 
in June 1951, broadening Chem- 
strand’s position in synthetic fibers. 
Chemstrand became the first U. S. 
company to be licensed by Du Pont 
to produce nylon. In July 1951 work 
started on a plant at Pensacola, Fla., 
to make 50 million pounds per year 
of nylon filament yarn. Chemstrand 
expects it to come into full operation 
early in 1954. 

When its current two-plant build- 
ing program is completed, Chem- 
strand will have about 4,000 em- 
ployees and assets exceeding $150 
million. 
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At Brown & Root there’s 
engineering to match 
the imagination of industry 


CHEMICAL 








\ 
\ : 

4 2 Sn 

{ PUBLIC UTILITY 


Brown & Root’s vast experience in diversified heavy construction and engineering can 
readily be translated into money-saving solutions for your contemplated project. 

In three decades Brown & Root has built a solid backlog of satisfied clients among the 
biggest names in industry. This fact is attested by continued repeat contract awards 
from this same client list. 


If your firm contemplates new plant construction or plant expansion, a word from you 
will put Brown & Root planning experts at your disposal. 


BROWN & ROOT, Inc. Gigi 6 ConsTrutlord 


BO X HO U S$ TOO N ; 7 Cree eee 
CABLE ADDRESS — BROWNBILT 


BROWN.-BILT 
Associate Companies:~ BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC. 
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COMPACTNESS of plant is evident here; building is 38 x 42 x 


53 ft. high. Note 7-ft. overhanging eaves. 





Fresh bran 





_Pretreatment 


Solvent level’ 


Extractor — _ 


Miscella to oil 
and solvent . 


Extracted 
bran to dryers 
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EXTRACTION UNIT uses novel feed and discharge arrange- 


ment to minimize solvent loss, get gocd final wash. 


Rice Bran Yields Edible Oil 


New plant extracts oil continuously with hexane in 


a countercurrent process. Flash vaporization and vacuum 
distillation recover solvent for reuse. 


Rice-bran oil production 
menced this June in the Houston 
plant of Wonder Rice Oil Co., sub 
sidiary of Wonder Rice Mills. 

This plant is one of two such units 
in the U. S. using a continuous sol- 
vent extraction process. It differs 
from the other plant* on two counts: 
It processes twice as much bran, pro- 
duces semi-refined, rather than crude, 
oil. 

Daily charge capacity is 100 tons of 
bran, yielding 30,000 Ib. of oil. The 
extraction system was designed by 
Allis-Chalmers. The plant is under the 
direction of Millard Cassidy, who pio- 
neered this process and was affiliated 
also with the earlier plant. 

Bran is a by-product of the rice 
milling industry. Although its oil con- 
tent varies with the source, it is gen- 
erally about 15 percent. 
> How the Process Works—The proc- 
ess is similar to other oil extraction 
processes but differs in equipment 
details. 

Bran is brought from the parent 
company’s adjacent rice mill, after 
removal from the rice grains, by an 
overhead enclosed screw convevor. It 
is pretreated in a steam-jacketed screw 
conveyor to adjust moisture content 
and temperature. 


com 


~~ © See Chem. Eng., Sept. 1950, p. 123. 
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Bran enters the extractor at a point 
somewhat below the solvent 
through two oppositely inclined screw 
conveyors (see cut). This bran feed 
arrangement is designed to provide a 
suitable seal for keeping solvent losses 
as low as possible. 

Preheated commercial hexane, the 
solvent, is fed through the continuous- 
flow bran removal convevor. It flows 
down the conveyor countercurrent to 
the ascending spent bran, giving the 
bran an extra lick of extraction. 

The solvent floods both feed and 
discharge conveyors at the level of 
miscella overflow from the top of the 
extractor. 

Extracted bran goes to a series of 
six vertically stacked dryers, each 
equipped with internal ribbon con- 
veyors. Solvent vaporized in the dryers 
passes through a vapor scrubber tower 
where fines are knocked down, then 
into a condenser. Water is removed 
from condensed solvent by means of a 
decanter. 

Free of solvent and odors, extracted 
bran leaves the bottom of the last 
drver and is conveyed to the rice mill 
for bagging and shipping. It is sold 
as animal feed. 

Solvent Recovery—The hexane-oil 
mixture (miscella) is pumped from a 
receiving tank through pressure-leaf 


les cl, 


filters to remove suspended bran par- 
ticles. Clear filtrate passes to another 
surge tank, then to a steam-heated 
long-tube evaporator running at 225- 
230 deg. F., and from there to a flash 
chamber. Here 95 percent of the sol 
vent flashes off, is condensed and re 
turned to the solvent recycle tank. 

Remaining solvent is separated from 
the oil in a bubble-cap vacuum towcr. 
Stripped crude oil is pumped to stor- 
age in the tank farm. It is finally 
processed in a DeLaval two-stage cen- 
trifugal system. The first machine re- 
moves marketable waxes and gums 
and partially neutralizes the free fatty 
acids. Final polishing occurs in the 
second stage. 

All electrical equipment is explo- 
sion-proof. All processing vessels and 
insulated pipelines are covered with 
sheet aluminum. Piping is color-coded 
for easy identification of lines. 
> Importance of Product—Edible oil 
from rice bran has only recently be- 
come commercially important. It can 
be converted by conventional refining 
and bleaching procedures into a clear, 
light-colored oil having a good flavor. 
It is used primarily for salad and cook- 
ing oils. 

The oil is stable, odorless, neutral, 
has an iodine value of 103 and is com- 
parable to peanut oil. It is more re- 
sistant to oxidation or rancidity than 
the average cooking oil. 

Recent experiments have developed 
several unique applications for rice- 
bran oil. Among these are rust in- 
hibiting, production of sulphonated 
oils, and spraying of alfalfa for preserv- 
ing valuable vitamins. 
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in America’s 
production 
picture 


Take a good look at the butyls picture at CSC. 

Commercial Solvents Corporation was the first § 
producer of Butanol by an exclusive fermenta- : 
tion process in 1920. Today, with greatly ex- 7 
panded production facilities, backed by a 
quarter century of know-how, CSC is still a : 
leader in the butyls field. \ 


Plants, warehouses and sales offices coast to i 
coast bring CSC's butyls and butyl derivatives § 
to industry's door. No matter what your need : 
... from a drum to a tanker... CSC is ready to : 
serve you promptly, efficiently. ‘ 


There are still no substitutes for butyls in making 
the finest lacquers. Countless other uses confirm | 
the importance of butyls in American industry: © 


HYDRAULIC FLUIDS + METAL CLEANERS 
ae BLENDING AGENTS ~ SELECTIVE EXTRACTANTS 
BUTANOL ‘ c% : SYNTHETIC RESINS + HERBICIDES 
BUTYL LACTATE ; RUBBER CHEMICALS + LUBE OIL ADDITIVES 


BUTYL ACETATE . ms " Write, wire or phone Industrial Chemicals | 
: Division, Commercial Solvents Corporation, 260 
BUTYE STEARATE A Madison Avenue, New York 16, N. Y., for full 


DIBUTYL PHTHALATE information. 


TRIBUTYL PHOSPHATE 
OTHER Sc CHEMICALS 


> oe 


Ethyl alcohol and derivatives - Methanol 
Methylamines - Ammonia - Aminohydroxy Compounds 
Riboflavin crystals + Ethyl! acetate - Ethyl lactate 
Diethy! maleate - Hydroxylammonium salts 
Nitrohydroxy compounds - Nitroparaffins 
Alkaterge®-C + Formaldehyde NF + Pentaerythritol 
INDUSTRIAL CHEMICALS DIVISION 


COMMERCIAL sqpeenr7s CORPORATION 


ALDEHYDES a ALCOHOLS . ESTERS . AMINES ° AMINOALCOHOLS 
AMMONIA * NITROPARAFFINS * SOLVENTS * PLASTICIZERS © INTERMEDIATES 


CuHemica, Encrverrinc—October 1952 223 








FORMING THE CYLINDER, a horn press operator is about 
to put a single-lock side seam on a bent shape. 


Diamond Rolls Its Own 


Texas caustic producer finds it pays to make its own 


drums. 


The new drum shop cut inventories and storage 


expenses; lowered shipping and painting costs. 


To ship an empty drum from a 
fabricator in Cleveland to a user in 
Houston costs $1.08—about half the 
cost of making the drum. Not long 
ago, economy-minded officials of 
Diamond Alkali Co. figured it might 
pay them to make drums at the com- 
pany’s caustic soda-chlorine plant in 
Houston; they made up their minds 
soon after. 

Today Diamond fabricates its own 
caustic drums. At the Houston plant 
it is now making large drums of 24- 
gage steel (to hold 700 Ib. of solid or 
400 Ib. of flake) and smaller drums of 
26-gage side thickness and 28-gage 
top and bottom (to hold 100 Ib. of 
flake). Capacity output is 450 large 
or 750 small drums per 8-hr. day. 

Right now Diamond is in the proc- 
ess of replacing the conventional 
single-lock, mechanical side seam with 
an all-welded seam. Anhydrous caustic 
has a high affinity for water; it will 
even hydrate from atmospheric mois- 
ture. With the new seam, Diamond 
expects to make a nearly air-tight pack- 
age, minimizing damage to the caustic 
from water. 

This improvement, plus a few addi- 
tional container modifications now in 
the planning stage, will give as good a 
caustic container as it is possible to 
make, Diamond believes. 
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> Integration—The new drum shop 
gives Diamond a slick-running in- 
tegrated operation. Caustic finishing, 
drum fabrication and filling take place 
on three parallel lines, all under one 
roof. 

The drum shop is paying off in 
many ways: 

e Storage expenses have been cut. 
Storage of drum inventory in the form 
of flat sheets is cheaper than storage 
of bulky finished containers. 

e Production schedules are met 
more easily. Producers of solid caustic 
have to be ready to change quickly 
from one size and tvpe of container to 
another. Previously, the company had 
to keep large inventories of various 
types and sizes of drums. Now the 
drum shop can shift its schedule to 
meet the demands of the chemical 
plant. 

e Indirect shipping costs have been 
cut. A fabricator of drums can ship 
only 375-400 single-trip drums in a 
boxcar. A steel mill can ship in a 
single car enough sheet to make 3,200 
drums. 

e Drum painting has been halved. 
Formerly, drums had to be painted 
both before and after filling to protect 
them from atmospheric corrosion. In 
storage, sheet steel corrodes only on 
the edges. But the corroded parts are 


READY FOR SPRAYING, drums ot solid caustic (right) and 
flake caustic (left) meet point and pass on to a paint spray booth. 


trimmed off during the fabrication of 
the drums. Now the home-fabricated 
drums are painted only once—after 
they are filled. 

To take care of ups-and-downs of 
drum demand, Diamond has worked 
out a flexible production schedule. 
The drum shop normally works only 
one shift; but when more drums are 
needed, the shop works a second shift, 
and could work a third if necessary. In 
addition, the drum shop absorbs sur- 
plus labor from elsewhere in the plant. 
> Making the Drums—From storage, 
a fork-lift truck carries sheets of steel 
to a trimming machine. Although 
sheets arrive at the plant cut to ap- 
proximate size, they must be further 
trimmed to exact size. At this time, 
the rusty edges are clipped. 

A heavy machine picks up the 
trimmed sheets and rolls them into 
cylinders. A horn press then forms a 
single-lock side seam. A special com- 
pound in the seam resists attack by 
molten caustic. 

A corrugating machine forms seven 
corrugations near each end of the 
drum. At the same time, the machine 
puts flanges on both ends. Next comes 
a semi-automatic head seamer, where 
both heads are put on, one at a time. 

Heavy presses cut and form heads 
from different-size sheets. Heads for 
drums holding flake caustic are put 
into a smaller press; here a large fill- 
ing hole.is cut in the metal. 

After the heads are put on, the com- 
pleted drum passes to a mechanical 
lift that carries it to the mezzanine 
floor. An arm on the lift automatically 
pushes the drum onto a roller con- 
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veyor that takes the drum to storage 
or transfers it to another conveyor that IN FR R iD 
takes the drum to the filling stations. | 


All machines have interchangeable 
parts so that they can fabricate aie PROVIDES ACCURATE AUTOMATIC 


size drum. To change the parts re- | 
quires 5 inan-hr, and is generally done 
after hours by a maintenauce crew, 


> Filling the Drums—An_ operator, 


working a control panel in a glass-en- | 
closed station, spots an empty drum 
on a platform scale beneath the man- for 


ually controlled valve of a tank of 
molten caustic. After the drum is 


filled to a specified weight, he sends Acrylonitrile 


it through a 100-ft. long cooling, tun- Acetaldehyde 
nel. Tcosen of the tau falls ACETYLENE ee | . 
Acetic Acid 

from 600 to 200 deg. F. ° 

Filling a drum with flake caustic, Vinyl Chloride 
which takes place on a separate line, 
is simpler. An empty drum with the - 
os in the ne as Ethylene Glycol 
a roller conveyor until it reaches a . 
scale under the opening of a flake ETHYLENE ep Ethylene Oxide 
caustic hopper. A vibrator shakes down Ethanol 
400 Ib. of flakes into the drum. An op- Ethylene Dichloride 
erator puts in a lithographed plug and J. 
expands it for a tight fit. 

Because the drum is filled at low asec 
temperatures (160-200 deg. F.), it 7 
need not be cooled before painting. . - i 

At a point near the paint spray | Pe ths na 2 wn wy Ce ar yi ‘a kh ba Th LS 
booth, the conveyors carrying drums tees INT b pad 








of flake and solid converge. With tem- | ' PLANT STREAM 
porary covers over the lithographed ee 


plugs, the drums pass through the | 
booth and get a coat of asphalt-base fe se ANALYZER 
paint. They next pass over a check- “eens 
ing scale outside the booth. a = The decisive factor in the 
When the drums reach the end of - economic success of a proc- 
the conveyor, they are mechanically ‘ ess 1s product quality and 
pushed onto a pallet. A fork-lift truck | ; yield. : : 
picks up the pallet, loaded with four | | End-point analysis for con- 
drums, and carries it to a nearby centration variations is a re- 
boxcar or to storage. In storage, +00 liable index of product 
or 700-lb. drums are stacked three quality and yield. 


high; 100-Ib. drums are stacked four Through end-point control, 
high. the results of such analyses 


can be used to provide auto- 


2 matic and continuous cor- 
Government Cutback Forces | rection of the process 


Shutdown of Alcohol Plant | variables. 
For these reasons, end-point analysis and its control application 
have become of major significance to the process engineer. 

e The PROCESS CONTROLS Plant Stream Analyzer is specifically 


engineered for end-point analysis and control applications. 


Central States Corp., which has 
been operating the government-owned 
alcohol plant at Omaha, Neb., is | 
ceasing alcohol production there. 

When the government cut back its 
stockpiling program the plant had no 
place to sell its output. The Omaha 
plant has been a big supplier of alcohol PRO ¢ E $$ Cc ONTROL S 
to Rubber Reserve. 

Central States is casting about for 
other production to keep the plant 
operating. Its 10-year lease still has 33 UNIVERSITY ROAD CAMBRIOGE 38, MALlA 
eight years to run. 
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WASTE ACID from Shell’s alcohol plant helps make . . . 


Sulphuric Triple Play 


Shell Chemical and Filtrol make putouts by com- 
bining outputs, get the ultimate value out of otherwise 


useless waste products. 


A unique agreement, just concluded 
between Filtrol Corp. and Shell 
' Chemical Corp., goes the limit in 
stretching supplies of critically short 
sulphuric acid. 

Filtrol will build a plant in Vernon, 
Calif., to recover high-purity alumina 
and magnesia from the effluent of its 
present Vernon operations. Spent 
sulphuric acid from Shell’s organic 
chemicals plant in nearby Dominguez 
will be used in the recovery process, 
after which Filtrol will combine the 
acid with ammonia to produce sub- 
stantial amounts of much needed am- 
monium sulphate. 

Additional amounts of waste acid 
from Shell’s plant, used in Filtrol’s 
present operations and subsequently 
lost in the effluent, will also be re- 
covered and made into sulphate. Fil- 
trol will take spent acid and fresh 
ammonia from Shell; Shell will get 
sulphate from Filtrol, at Vernon, for 
shipment to its regular customers. 
> Disposal Problem—When Filtrol ex- 
panded its natural catalyst plant at 
Vernon in 1948 it found that the 
municipal sewage system could not 
handle the increased amount of efflu- 
ent. So Filtrol has had to neutralize 
about 34 million gal. of highly acid 
effluent per week, remove most of its 
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sulphate content and truck the liquid 
residue three miles to the main sewer. 
These operations have cost the com- 
pany about $500,000 per year, all 
down the drain. 

Preliminary research on the prob- 
lem indicated that it might be possible 
to produce synthetic alumina and 
magnesia catalysts from the effluent. 
Filtrol’s president, Wright W. Gary, 
felt that if the catalysts developed as 
expected the market for alumina and 
magnesia would be strong enough to 
support the project. 

So Filtrol stepped up its research 
and development program to the point 
that it now has a semi-works plant in 
operation and design of a new plant 
under way. Cost of the semi-works was 
$250,000; its operation leading to the 
present design cost another $250,000. 

Basically, the process involves con- 
centration of effluent to strong mother 
liquor, followed by treatment with 
sulphuric acid in special equipment. 
Process changes in the production ot 
Filtrol’s natural catalysts were made 
in order to produce a stronger effluent, 
which is then concentrated further. 
Originally, virgin acid was used to 
treat the resulting slurry, but about 
two years ago changes in the pilot 
operation (which has been supplying 


ALUMINA and ammonium sulphate in Filtrol’s new plant. 


two hydroformers’ needs for hard but 
porous alumina) permitted use of 
waste acid. This led to the present 
agreement with Shell. 

> Everybody Benefits—Advantages to 
Shell: For all practical purposes, Shell 
increases its ammonium sulphate ca- 
pacity without increasing its capital 
investment. 

Advantages to Filtrol: It eliminates 
a costly waste problem, recovers valu- 
able by-products and, through sale of 
ammonium sulphate to Shell, receives 
help in amortizing the capital invest- 
ment of its by-products plant. 

According to Gary, of the 250-odd 
uses for alumina the most promising 
is in hydroforming. As was the case in 
earlier refining methods, hydroformers 
are slowly shifting from fixed to mov- 
ing bed and fluid techniques. Lack 
of a low-cost catalyst of sufficient pur- 
ity has retarded the shift to some ex- 
tent, but if Filtrol’s new alumina cata- 
lyst meets expectations the industry 
may have its catalyst. The new cata- 
lyst, coming as it does from waste 
materials, should cost less than com- 
parable products, and at no time dur- 
ing processing does it come near soda, 
the major source of catalyst impuri- 
ties. 

Filtrol is also working on its efflu- 
ent to develop a lightweight iron cata- 
lyst for gas conversion. Industrial ac- 
ceptance of these catalysts will mark 
Filtrol’s entrance into the synthetic 
catalyst field—in the past all of its 
products were obtained directly from 
clays. 

Final engineering on the new plant 
will be done by J. H. Pomeroy Co. 
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for long, unsupported 
VERTICAL OUTPUT SHAFT EXTENSIONS 


Use the PHILADELPHIA 
“STEEPLE’ TYPE 
WORM GEAR REDUCER 


The exclusive Philadelphia ‘'Steeple" 
type Vertical Worm Reducer was espe- 
cially developed for the numerous 
Process Industries for driving: Agita- 
tors, Mixers, Circulators, Pumps, 
Washers—and other vertical type 
drives which call for sturdy, reliable 
speed reduction. 


The wide bearing span insures rigid- 
ity for the extended shaft—the ‘‘dry- 
well'’ construction eliminates the 
necessity of a stuffing box on the ver- 
tical shaft. To insure positive lubrica- 
tion of the upper bearing on the 
vertical shaft, an automatic reversing 
oil pump, together with a filter, is 
embodied within the unit housing. 
Write for full details on your Business 


PLN ALA ADEN BAIA I a INE ENT A AEN ELL NER ERR I ARS AON i Nt fc 





Letterhead. The views above illustrate cross — 
through the worm and worm gear shafts 
Note absence of stuffing box on vertical 
shaft (at top). 


Philadelphia Gear Works, inc. 


~ ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK » PITTSBURGH * CHICAGO * HOUSTON * LYNCHBURG, VA, 





Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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A regular service of The COOPER ALLOY Foundry Co., Hillside, N. J. 


FACTORS AFFECTING THE CORROSION 
RESISTANCE OF STAINLESS STEELS 


NORMAN S. MOTT 
Chief Chemist and Metallurgist 


Much doubt exists today as to the 
influence on the corrosion resistance 
of stainless alloys of such factors as 
metal surface condition, grain size, 
cold working, chemical composition, 
Magnetism and passivity. This dis- 
cussion will attempt to explain these 
factors and their influence 


1. The smoother the surface of the 
metal, the better the corrosion resist- 
ance; thus ground or machined sur- 
faces are better than those which are 
sand blasted, and a polished surface 
is the best. 


2. Small grain size in austenitic stain- 
Fess steels decreases the tendency to 
iftergranular attack, but the general 
@verall corrosion rate is not affected 
t® any great extent by grain size. 


3, Cold working austenitic stainless 
stecls decreases the tendency to inter- 
gfanular attack through the produc 
tion of a small grain size and precipi 
tation of carbides along strain lines 
father than at the grain boundaries. 
Its effect on the overall corrosion rate 
however is to increase it. 


4. Chemical elements such as chrom- 
ium and aluminum are corrosion re- 
sistant in oxidizing acids and others 
such as nickel, copper and tungsten 
are corrosion resistant in reducing 
baths. Some, such as molybdenum 
and silicon, are resistant to both. 
Alloyed, these properties may reverse 
to a certain extent; however, in gen- 
eral, their corrosion tendencies hold 
true for the more gross additions. 


5. Magnetism in stainless steel is pro- 
duced by the chemical composition 
balance and/or cold work. Its effect 
on the corrosion resistance is related 


only to that effect produced by these 
sources directly, and not to the mag- 
netism as such. Chromium, silicon, 
molybdenum, columbium and titan- 
ium form a magnetic phase known 
as ferrite; and nickel, carbon and 
manganese form the non-magnetic 
phase austenite. The balance ot these 
elements considering their relative 
degrees of potency, determines 
whether or not the stainless steel is 
magnetic. The presence of ferrite in 
moderate amounts (5-10%) in the 
austenitic stainless alloys greatly de- 
creases the tendency to intergranular 
corrosion but has little effect on the 
overall corrosion rate. Ferritic type 
alloys do not corrode intergranularly. 


6. Passivity, a condition of nobility on 
low corrosion rate, is mainly a physi- 
co-chemical surface characteristic of 
stainless steel, and is produced mainly 
by its chromium content. Passivity is 
first apparent around 12 percent and 
is not really effective until about 18 
percent is reached. Additions of 
nickel increase the passive effect, and 
thus an 18 chrome 8 nickel alloy is 
more corrosion resistant than the 18 
percent chrome type. Passivity is fur- 
ther promoted by additions of certain 
other elements, mainly molybdenum. 
The exact nature of passivity is still 
in dispute; however, it is known that 
while some media promote passivity ; 
others break it down. Air, oxygen, 
adsorbed gases, nitric or chrome acids, 
and a high polish promote passivity 
and chlorides, hydrochloric or sul- 
furic acids break it down. In dilute 
hydrochloric and sulfuric acids, 18-8S 
and 18-SMo remain passive until a 
critical percentage or temperature 1s 
reached then passivity breaks down 
and active violent corrosion proceeds. 


Copies of this article reprinted on 
heavy stock for convenient filing are 


available on request. 


( Advertisement) 





News, cont 


‘The plant, to be built by Filtrol, will 
cost slightly over $5 million. It is 
scheduled to go on stream in the fall 
of 1953, shortly after Shell’s Ventura 
ammonia plant is scheduled for com- 
pletion. 


Glidden Makes Chlorophyll 
By Process Julian Developed 


Crude chlorophyll is now being pro- 
duced by Glidden Co. at its flaxseed 
extraction plant in Buena Park, Calif., 
by a process developed by Dr. Percy 
L. Julian, research director for Glid- 
den’s soya products division in Chi- 
cago. The chlorophyll is made from 
alfalfa. 

Pilot quantities of chlorophyll have 
already been turned out successfully. 
Glidden’s Buena Park plant is located 
in’ the center of the southern Califor 
nia alfalfa belt. 

Glidden is producing only the 
basic chlorophyll. It will be marketed 
to other processors for refining and 
compounding. 

The process developed by Julian 
does not require extensive modification 
of the Buena Park facilities, and the 
same process can be used in two other 
Glidden oil extraction plants in Chi- 
cago and Indianapolis. 

Glidden does not expect large rev- 
enues from the new chlorophyll proc 
ess, but looks on it as a means to 
make fuller use of existing equipment. 


Monsanto to Let Formulators 
Use Its Soil Conditioners 


Monsanto Chemical Co. will 
license formulators to use its patented 
soil conditioners. ““A separate program 
for the sale of Monsanto soil condi- 
tioners to formulators is also being 
initiated,” according to John L. Gil- 
lis, vice president of the company and 
general manager of organic chemicals. 

“As part of this program,” Gillis 
explains, ‘“‘Monsanto will provide for- 
mulators with technical assistance, 
including application information, 
concerning the Monsanto soil con- 
ditioner sold in each instance.” 

A modified vinyl acetate-maleic 
acid compound will be the first prod- 
uct offered. Tests by Monsanto and 
others have proved it to be an effec- 
tive soil conditioner. 

Formulators will use their own 
brand names and will be free to list the 
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chemical composition of the product 


on container labels. The fact that the 
formulators are licensed under soil 
conditioner patents issued to Mon- 


santo will also be stated on the labels. 

Gillis emphasizes that up to now 
Monsanto has sold no soil conditioners 
to formulators. Monsanto will con- 
tinue to expand its sales of Krilium 
soil conditioner through distributors 
and dealers throughout the nation. 

“It is Monsanto’s conviction that 
the public will best be served by our 
licensing of responsible formulators,” 
Gillis says. “This action by increasing 
the available supply of effective | 
material will help to clarify some of 
the confusion caused in the soil con- 
ditioner market by exaggerated claims 
for untested materials.” 





CONVENTION CALENDAR 


Association of Consulting Chemists & 
Chemical Engineers, annual sympo- 
sium, Belmont Plaza Hotel, New York, 
October 28. 


Salesmen’s Association of the American | x“ 
Chemical Industry, chemical sales | 7 enfe noy 
clinic, Commodore Hotel, October 28. 4 2 


American Association of Textile Chemists 


& Colorists, annual meeting, Statler | 
Working can cover 


Hotel, Boston, November 6-8. } 
with feed opening 


American Council of Commercial Labora- optional at 


wg ra meting See Ht | TA OROUGH... re 
National Paint, Varnish & Lacquer Asso- TROUBLE-FREE 5 : 


ciation, annual convention, Palmer 
House, Chicago, November 17-19. 


National Fertilizer Association, annual ‘ 
meeting, Roney Plaza Hotel, Miami DAY Gearless Type Pony Mixers are known 


Beach, November 19-21. throughout the industrial world for efficient, de- 


American Society for Quality Control, 7th pendable operation. Here are the reasons: The 


Midwest conference, Claypool Hotel, Z : 
Indianapolis, November 20-21. one-piece cast head is perfectly counter-balanced 


Federation of Paint & Varnish Produc- for effortless tilting. Planetary mixing action with 
tion Clubs, annual meeting, Palmer : * . 
Hlouen, Chicago, Nowenber 2022. anti-thrust agitator blades effects a rapid, thor- 

Manufacturing Chemists’ Association, ough mix. Absolute rigidity is assured by a one- 
semi-annual meeting and winter con- iece casting for the main frame. A single geared 
ference, Statler Hotel, New York, No- P 9 . . ilitheettt 
wih head motor drives both agitator and can gear; 

20th National Exposition of Power and | single or two-speed motor optional. Stainless 
Mechanical Engineering, Grand Central steel agitator blades, scrapers and cans available 


Palace, New York, December 1-6. 
t ex : i iti 
Chemical Specialties Manufacturers Asso- wh) earthen Working capacities from 40 to 125 
ciation, annual meeting, New Yorker gallons. 
Hotel, New York, December 7-9. 
American Institute of Chemical Engineers, 


annual meeting, Cleveland and Carter 1147 HARRISON AVE., CINCINNATI, OHIO 
Hotels, Cleveland, December 7-10. 


American Pharmaceutical Manufacturers | J H D A Y b 
Association, midyear meeting, Waldorf- 2 $s 
Astoria Hotel, New Tock,” Uecenthen THE NCouPouate COMPANY, CINCINNATI 22, OHIO 
8-10. 
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VAPORIZERS remove water and other volatiles from engine lube oil. 


Reclaiming System Saves Oil 


Reynolds’ new aluminum plant runs on engine-gen- 


erated power. 


Reconditioning of engine lube oil and air 


filter oil plays an important role. 


Generating 175,000 kw. of electric 
power with gas engines takes a lot of 
lube oil and air filter oil. 

So engineers designing the new 
Reynolds aluminum reduction plant 
down at Corpus Christi decided that 
a setup of this size needed a first-class 
system to handle and recondition the 
oil. 

Although the plant isn’t yet com- 
pleted, one of the two separate oil 
treating systems is already operating. 

And Reynolds’ plant people are 
pleased with it, too—periodic deter- 
minations of Nute number (cleanli- 
ness) and viscosity show that the re- 
claimed oils are virtually as good as 
fresh oils. 

The reduction plant is designed to 
turn out 160 million Ib. of aluminum 
pig per yr. at full capacity. Limited 
production started on April 24. 
> Diesel-Run Generators—Power for 
the plant will be supplied by 83 diesel 
engines running on 50 million cu. ft. 
per day of natural gas. There are 42 
3,700-hp. Cooper-Bessemer engines 
and 41 3,000-hp. General Motors en- 
gines. Reynolds ordered engines from 
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two manufacturers in order to get the 
plant finished sooner. At present only 
the C-B engines are operating. 

The treating system can handle 
three oils; one cut-back oil for the air 
filters and two engine lube oils. Sepa- 
rate facilities have been provided for 
oils for the C-B engines and the GM 
engines so that different types of oils 
could—if desirable—be used. 

The reclaim building houses the re- 
conditioning equipment and pumps 
for handling all new, dirty and re- 
claimed oils. It is conveniently located 
with respect to the three power build- 
ings, oil tank farm, railroad spur and 
truck roadway. 

New oil, as unloaded from railroad 
tank car or tank truck, goes through a 
meter, strainer and filter on its way to 
storage. There is one 15,000-gal. tank 
for each type of oil. 

New oil is used for make-up. At 
present about 400 gal. per day is re- 
quired to make up losses from the C-B 
engines; losses come mostly from leaks 
and drainage. 

There is one 15,000-gal. storage 
tank for each of the two types of re- 


- 1 


CENTRIFUGES purify air-filter oil. 


claimed lube oil. Positive-displace- 
ment pumps withdraw reconditioned 
oil from storage and deliver it through 
strainers and meters in each of the 
three power houses to the individual 
gas engines. 

Two pumps at each of the three 
power houses periodically transfer used 
oil from the engines to the 2,000-gal. 
used oil tanks in the reclaim area. 
Meters determine the volume of lube 
oil used by any power house or by any 
individual engine. 
> Vacuum Flashing—This used oil is 
pumped through meters to one of the 
three Hoffman vaporizers in the re- 
claim building. Here it is electrically 
heated so that water and other vola- 
tiles are vaporized and removed by a 
vacuum ‘pump. The reconditioned 
oil is pumped to the clean oil storage 
tanks. 

Cut-back oil used in the air filters is 
handled somewhat differently, al- 
though in the same area as the lube 
oil. Tank truck or tank car unloading 
equipment in the reclaim building 
pumps and meters new oil to an 8,000- 
gal. storage tank. Another 8,000-gal. 
tank holds the reconditioned cut-back 
oil. 

The clean reconditioned oil is 
pumped through meters to the indi- 
vidual air filters at the power houses. 
Losses of air-filter oil are much higher 
than lube oil, principally because of 
rain water. (Continued) 
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to the processing industries 





You can now have 


TRANSFER MOLDED 


ARAN LINED 


for HILLS-M°CANNA daunders patent 
Diaphragm Valves 


To meet the processing industry’s need for a corrosion 
resistant valve that makes effective and satisfactory use 
of the characteristics of Saran, Hills-McCanna now offers 
Saunders Patent valves with transfer molded Saran 
lined bodies. Saran linings applied in this manner pro- 
vide new high standards of serviceability and life that 
were previously unavailable. 

Hills-McCanna Saran lined valves of this type are 
available in sizes from 1 inch through 6 inches with 
flanged bodies only. Screwed end solid Saran bodies 
are available in sizes from 2 inch through 2 inches. All 
sizes, screwed end or flanged may be equipped with 
Saran Rubber diaphragms or diaphragms of any of 15 
other materials. We will be pleased to send further 
information on request. HILLS-McCANNA CO., 2341] 
W. Nelson Ave., Chicago 18, Illinois. 





HILLS-MCCANNA 


*7tW@ 2» 


also MANUFACTURERS OF CHEMICAL PROPORTIONING PUMPS + FORCE FEED tuanicators © MAGNESIUM ALLOY SAND CASTINGS 
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There’s a KEMP DRYER 


for every Moisture Problem 





BASIC DESIGNS 
AVAILABLE* 


ORIAD” Dries air used to actu- 
ate tools, valves, instruments, 
etc., where drying requirements 
are moderate. 


—For small 
N 
5 = ‘as wae Offer low 


operating cost with maximum 
efficiency. 


CONVECTION CpQLeD Pro- 
vide continuous drying capacity 
of air and gases at minimum 
cost. 

*All of above in complete range of 
sizes with manual, semi-automatic 
or fully automatic operation. 








hikMP 


OF BALTIMORE 


Dry air, gases, liquids to 
sub-zero dew points ... 
at minimum cost 


Quality, diversity, flexibility, economy 
‘ four good reasons why Kemp 
Dynamic Dryers offer you the best solu- 
tion for any moisture problem. Kemp 
superiority of design and engineering 
know-how is your assurance of depend- 
able, low-cost performance whether you 
dry air, gases or liquids. Many Kemp 
users report drying to sub-zero dew 

ints for as little as ’¢ per mcf— 
including all charges for labor, capital 
investment and materials. In addition, 
Kemp guarantees operation of every 
unit to meet your specifications. 


Kemp Engineering Versatile 
Gas, electric or steam regeneration is 
standard equipment with every Kemp 
Dynamic Dryer . . . with or without 
cooling units. Also, depending on your 
needs, you have a choice of manual, 
semi-automatic or fully automatic opera- 
tion. In every instance, Kemp will 
specify the proper dessiccant suitable for 
your operation. Chances are there is a 
standard Kemp design that is ideal for 
your plant and saves you money too. It 
costs you nothing to investigate. 


DYNAMIC DRYERS 


For technical information and facts on how Kemp 
Dryers can solve your moisture problems, 
write for Bulletin D-27 to: 

THE C. M. KEMP MFG. CO. 

405 E. Oliver St., Baltimore 2, Md. 





News, cont. . . 


> Settling and Centrifuging—Oil from 
the air filters picks up a huge volume 
of impurities. Used oil is periodically 
removed from the air filter sumps and 
pumped to three 1,200-gal. cone bot- 


| tom settling tanks. 


Dirt and water are drained off into 
a pit. Getting rid of these impurities 
cuts down maintenance on the recon- 
ditioning equipment. The small 
amount of oil that goes off with the 
dirt and water is bummed in the pit. 

Oil from these tanks is pumped 
through a strainer to one of three 


| Sharples centrifuges. Here the remain- 


ing water, dirt, sludge and other im- 


! one 
purities are removed. From the cen- 
| trifuges the clean oil is pumped to 
storage. 


Improved Process Makes 
Magnesium Trisilicate 


Magnesium trisilicate is now being 
manufactured by a new process at the 
Phillipsburg, N. J., plant of J. T. 
Baker Chemical Co. The product is 
a free-flowing, fine, white powder used 
in antacid preparation. The new 
process reduces the user’s cost of end- 
product output. 

Baker claims the new form of 
magnesium trisilicate mixes readily 
with other. ingredients and granulates 
easily. In addition, it’s claimed that 
it pours freely from drums and bottles, 
and reduces the dust problem. 

More even coating with powdered 
solid lubricants and maintenance of 
uniform color in a finished product are 
other advantages, according to Baker. 


Carborundum to Produce 
Zirconium and Hafnium 


A new plant for production of 
zirconium and hafnium sponge metals 
will be built by the Carborundum 
Metals Co., Inc., recently formed 


| Subsidiary of the Carborundum Co. 


The new subsidiary was organized 
to supply zirconium and hafnium to 
the Atomic Energy Commission. Car- 


| borundum Metals will sell about 150,- 
| 000 Ib. of zirconium and hafnith 
| sponge metal per year to AEC fot 
| five years. 


The plant will be located about 30 
mi. southeast of Niagara Falls, N. Y., 
on an 18-acre site just outside the 


| village line of Akron, N.Y. in th 
| town of Newstead. 
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Construction is just getting under | 


way. Manufacturing facilities will 
consist, initially, of three buildings, 
according to Niles C. Bartholomew, 
vice president of Carborundum 
Metals. The entire plant will be 


designed, built and operated by Car- | 
borundum Metals. Equipment of the | 
latest design will be installed, includ- | 
yng the most modern equipment for | 


dust and fume control. 


Both zirconium and hafnium are | 
produced from zircon sand presently | 


obtained from Florida. The AEC’s 
present requirements for these metals 
are being met by production at govern- 
ment-owned facilities. They are used 
in construction of nuclear reactors. 


New Mixed Bed Deionizer 
Treats Boiler Feedwater 


A new ion exchange process for 
demineralizing feedwater for high- 
pressure boilers was disclosed for the 
first time by Martin E. Gilwood, 
research director of the Permutit Co., 


at the recent Chicago meeting of the | 


American Institute of Chemical 
Engineers. Simultaneously, Gilwood 
took the wraps off Permutit’s newest 
development, an automatically regen- 


erated mixed bed demineralizer | 
specially designed for treating boiler | 


feedwater. 

“There has been a_ continuing 
trend for many _ years,” Gilwood 
stated, “to design steam power plants 
for operation at higher and higher 
pressures and temperatures in order 
to attain better thermal efficiencies. 
Boilers and turbines operating at 1,000 
to 2,400 psi. and at temperatures up 
to 1,000 deg. F. have become more 


and more common. At these high | 
operating pressures, difficulties with | 


scale, deposits and carryover in the 


steam are multiplied. It is, therefore, | 


essential to provide boiler make-up 


water containing a minimum of im- | 


purities for this purpose. 

“Mixed bed demineralizing will 
minimize these operational — prob- 
lems,”” according to Gilwood. “With 
the introduction of this system, it is 
now possible to produce water which 
is low in electrolyte and low in dis- 


solved silica through the medium of | 


ion exchange.” 


Demineralization of high-pressure | 
boiler feedwater makes possible | 


trouble-free steam power plant opera- 


tion. It is being watched with keen 


interest by all engineers. 
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Readco 
Leboratory 


speeds resin extraction 
from uncultivated rubbers 


A rapid, efficient means of extracting 
resins from uncultivated rubbers has 
been developed by the National 
Bureau of Standards utilizing a 
Readco Laboratory Mixer. 

National Bureau of Standards tests 
prove that mastication of rubber 
samples in the mixer during extraction 
greatly speeds production of 
vulcanizates having superior 

tensil: strength. 


Sturdy, versatile Readco Laboratory 
Mixers are used in the development 

of new processes by many leading 
laboratories and manuf 

Vacuum covers and t ture 
controlling jackets ad many 
types of laboratory ling 
you to make accurate for 
commercial prod: 


















































Mixture of ionic and non- 
ionic materials is intro- 
duced into colum. 


Resin rejects ions, which 
flow rapidly through voids 
in the bed. 


behind. 


e 
New Separation Process 
Ion exclusion separates ionic from nonionic mate- 
rials. Although using ion exchange resins, it eliminates 
regenerating chemicals, needs only water. 


A new type of selective adsorption 
process, called “ion exclusion,” has 
just been announced by Dow Chemi- 
cal Co. 

Ion exclusion separates ionic from 
nonionic materials simply by intro- 
ducing the solution into a bed or col- 
umn of ion exchange resin, then rins- 
ing with water. If the flow rate and 
column dimensions are right, the ionic 
material will come out ahead of the 
nonionic, each dissolved in some of 
the rinse water. 

Dow has recently installed an ion 
exclusion unit capable of producing 
70 gal. per hr. of purified solutions. 

Dr. W. C. Bauman, director of 
Dow’s physical research laboratory, 
predicts a rosy future for this tech- 
nique. He states: 

“This new process offers many pos- 
sibilities for bringing new chemicals 
on the market which otherwise would 
be impossible because of production 
costs, or because chemically the sep- 
aration was not possible. For example, 
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pharmaceutical manufacturers, organic 
chemical manufacturers and manu- 
facturers of detergents and soaps, as 
well as petroleum processors and other 
manufacturers, will find use for ion 
exclusion.” 

> Exclusion vs. Exchange—Although 
the process uses ion exchange resins, 
it differs from conventional ion ex- 
change in that the ionic materials are 
rejected, rather than retained, by the 
resin. As a result, the ions quickly 
pass through the voids in the bed of 
resin particles. 

Nonionic materials, on the other 
hand, show no great tendency towards 
either adsorption or rejection by the 
resin; they permeate the resin particles 
as well as the voids. These materials, 
therefore, travel through the bed at 
an appreciably slower rate than the 
ionics. 

Almost any type of ion exchange 
tesin may be used, according to Dow. 
However, the more strongly ionized 
resins are preferred. 


Water picks up the ionic 
3 material first, nonionic lags 


Nonionic material emer- 
ges at bottom, cycle can 
be started all over again. 


It is essential that the resin be in the 
same ionic form as the ionic material 
which is being separated. For ex- 
ample, the sodium form of a cation ex- 
changer or the chloride form of an 
anion exchanger would be used when 
sodium chloride is to be separated 
from some nonionic material, such as 
methanol. 

The strongly acidic cation exchange 
resin, Dowex 50 (sulphonated poly- 
styrene type) has been used for the 
majority of the ion exclusion experi- 
ments by Dow researchers. Generally, 
ion exclusion will use a resin of smaller 
particle size than is commonly used 
in ion exchange. The resins that have 
shown most promise to date are of 50 
to 100 mesh size. 
> Additional Tool—Ion exclusion will 
add one more technique to the chemi- 
cal engineer’s kit of unit operations. 
It may make possible many separa- 
tions which were not economically 
feasible before, by either ion exchange 
or physical methods of separation, 
such as distillation or evaporation. 

Its advantages over ion exchange 
is that it can economically handle high 
concentrations, requires no regenerat- 
ing chemicals (water is the regener- 
ant), and needs no equipment for han- 
dling corrosive materials. Chief draw- 
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Quality begins with the billet... 


Here is one of the highly speciclized manufacturing operations that 
insure Globe quality — piercing the billet to form a seamless tube. 


only CLOBL welding fittings receive continuous 


specialized process control from billet, to tube, to fitting 


The quality of any welding fitting cannot 
exceed the quality of the tube from which —— 
it is fabricated. 
Only Globe — among manufacturers of fit- 
tings — produces its own seamless tube. Spe- 
cialized processes at every stage of manufac- Md 
ture — from billet ... to tube. . . to fitting — se 
insure uniform high quality. Rigid inspection Sep = 


Moreover ... you can get these high-quality GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 


° Chicago © Cleveland © Detroit © Houston © New York © Philadelphia 
fittings now — when you need them. Just get St. Louis © Denver © San Francisco © Glendale, Cal. 


: : ° Producers of Globe seamless stainless steel tubes — Gloweld welded stainless steel 
in touch with your nearest Globe Sales office. tubes — alloy — carbon — seamless steel tubes — Globeiron (high-purity ingot 
iron) seamless tubes — Globe Welding Fittings. 


; 
i 
} 


SRSA RAAT RRO gL 


For complete information on 


d ° the finest welding fittings avail- 
and continuous laboratory controls guarantee able anywhere, send for the 
Globe Welding Fittings Catalog. 


strict conformity to rigid specification. 
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TRUSCALE 
GAGE 


HE modern design JERGUSON 

TRUSCALE GAGE gives new 
accuracy for reading of liquid levels 
in boilers, deacrating tanks, etc. 


Here is the remote reading gage 
which incorporates all of the newest 
engineering features! The Jerguson 
Truscale has exceptional sensitivity, 
with ability to register changes as 
small as 14 of 1% of range! The 
translucent dial scale is 
clearly lighted from be- 
hind, and is easy to read. 


Available with positive 
alarm system. Lights and 
horn signal too high or too 
low water level. 


Available with Repeaters 
which repeat accurate level 
readings at auxiliary loca- 
tions. 


Marine Operators: Spe- 
cial installation proce 
compensates for roll 


pitch of your ship. 


Write for Truscale Catalog 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Representatives in Major Citles 
Listed Under JERGUSON 
: Bailey Meters & Controls, Ltd. 








| News, cont 


| 


back scems to be the fact that the 
separated solutions are more dilute 
than the original solution. 

Dr. Bauman sums up the outlook 


be the more economical operation 
where salt content is relatively low 


is relatively high.” 
to license users of the process. 


New Process Offers Boon 


To Small Oilseed Crushers 





seeds of high oil content by the 


filtration-extraction process are being | 
| offered to mills of 75 tons and up by | 
of Lukens } 


| the Lukenweld Division 
Steel Co. 

Designed so the smaller cottonseed 
crusher can economically convert to 
solvent extraction without pre-press- 
ing, the Lukenweld process was de- 


It is based on the successful experi- 
ments of the Southern Regional Re- 
search Laboratory, U.S. Department 


cities of 75, 100, 125 and 150 tons 
will be offered, with special systems 
available to meet individual require- 
ments. 





The Lukenweld filtration-extraction | 


| process is expected to achieve this 
performance in commercial operation: 


(1) an oil yield of better than 98 per- | 
cent with residual oil in meal of less | 
than 1 percent; (2) high meal purity | 


with gossypol content of 0.03 percent 
maximum and thorough solvent re 


moval; (3) top-grade oil quality for | 


tvpe and condition of seed processed; 
and (4) solvent recovery of more than 
99 percent. 
Besides eliminating the pre-pressing 
| operation, the Lukenweld process can 
be used with presently installed de 
linting, de-hulling, cleaning, storage, 
crushing roll, and cooking equipment. 
Operation of the packaged plant is 
continuous and automatic, requiring 
| a minimum of labor and_ technical 
supervision. 

Development of this type of proc- 
essing plant marks Lukenweld’s entry 
into the cottonseed oil industry after 
many years as a designer and builder 
of process equipment for chemical 

| plants. 


as follows: “Ion exchange will still | 


and ion exclusion where salt content | 


Dow has applied for patents, plans | 


Packaged plants for direct extrac- 
tion of oil from cottonseed and other | 


veloped after 18 months of research. | 


of Agriculture. Standard plant capa- | 





this conveyor belt 


is woolly, but not wild! 


os IATA 
® 


That's a true turnabout for this example 
of a specially designed Cambridge woven 
wire conveyor belt. This one carries wet, 
washed wool through a drying oven to re- 
move moisture and washing chemicals 
from the fibre. There’s no wild belt travel 
because the Cambridge Chain Drive de- 
sign used here prevents the belt from ride 
ing from side to side across the pulleys... 
maintains straight belt movement. 


Open mesh of the wire belt permits free; 
even heat circulation. All-metal construc- 
tion gives longer belt life and lower 
maintenance costs. 


Whether you’re processing 
textile fibres, foods, chemi- 
cals, metal or ceramic prod- 
ucts, a Cambridge woven 
wire conveyor belt can help 
you cut production costs 
and maintain product uni- 
formity by combining move- 
ment with processing. But 
don’t have the wool pulled 
over your eyes on conveyor 
belt design . . . be sure to 
call in your Cambridge field engineer for 
his recommendation on the proper— 

CAMBRIDGE WOVEN WIRE CONVEYOR BELT 
—any metal or alloy, mesh or weave. 


Cambridge Chain 
Drive Attachment 


Write direct or look under “Belting- 
Mechanical” in your classified telephone 
directory. 

FREE BELT MANUAL contains 

information on conveyor and 

belt design and specifications, 
metallurgical data and belt 
maintenance. 

Write for your copy today. 


The Cambridge 


Wire Cloth Co. 
Dept. G ¢ Cambridge 10, Md. 


OFFICES IN PRINCIPAL INDUSTRIAL Cities 
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Get the roller chain that gives you 
SHOT-PEENED rollers... 


HERE are sound reasons for the universal acceptance of 

Link-Belt Precision Steel Roller Chain. Two of them— 
shot-peened rollers and Lock-type Bushings—are shown 
here. 

Others include Link-Belt’s rigid material selection and 
controlled heat treating—your assurance of absolute uni- 
formity with no weak members. 

Whether it’s for drive or conveyor service, you can get 
the best in roller chain from the complete Link-Belt line— 
single and multiple widths, in 34” through 3”, and double 
pitch, 1” through 3”. Next time you need roller chain, call 
the Link-Belt office near you. 


PRECISION STEEL ROLLER CHAIN 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, At- 
la H 1, Mi is 5, San Francisco 24, Los Angeles 33, Seattle 
4, Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and 
Distributors in Principal Cities. 





12,697 
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Thousands of tiny steel balls ham- 
mer the metal—‘cold work” each 
roller... pay off in extra fatigue life 
. .. added ability to withstand shock 
and impact. 








Ne partial bearing here © 
—bashing fits securely. 





Lock-type Bushings increase ability 
to withstand shock loads 


A special manufacturing process securely locks the inside side- 
bars on the bushing, preventing lateral movement of the 
sidebars and eliminating a common cause of stiff chains. This 
Link-Belt development is applied on roller chains through 
1” pitch and double pitch roller chains through 2” pitch. 











PROBLEM 


Total cost Production costs 


SOLUTION : 
Lowest cost schedule 


M 
dC; (I 
+ >Srte? 
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m 
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d Pm 





Inventory costs 


Cs SCp (Pm) + SCr Um) 


= Constont 








These equations, formulated by an OR team, explained . . . 


What’s Operations Research All About? 


Industry is beginning to awaken to the possibilities 
of this technique of solving complex problems. It’s been 
used with marked success by the military for a decade. 


Seventy-five scientists from univer- 
' sity, industrial and military establish- 
* ments in the U. S. got together a few 
_ months ago to organize the Operations 
Research Society of America. It’s the 
| first professional group of its kind on 


» this side of the Atlantic. 


Meeting at Columbia University’s 
Arden House in Harriman, N. Y., they 
* chose for their president Philip M. 
Morse, professor of physics at M.I.T. 
and wartime head of the Navy’s opera- 
tions research group. Plans were made 
to publish a society journal; the first 
issue will be out this month. National 
meetings have been scheduled for 
Washington next month and Cleve- 
land in the spring. 
> Going Into Industry-Many com- 
panies, including chemical companies, 
have shown an interest in operations 
research; a few progressive organiza- 
tions actually have taken OR groups 
into their managerial fold. 

Right now, SKF Industries, Lock- 
heed Aircraft Corp., Sun Oil Co., Bell 
Telephone Laboratories, U. S. Rubber 
Co., Atlantic Refining Co., among 
others, have formed OR groups or are 
represented on the membership roll 
of the new society. 

Many companies have called on 
outside OR teams to work out prob- 
lems for them. Unfortunately, not 
many OR groups are available for hire. 
Arthur D. Little, Inc., and E. H. 
Smith & Co., Silver Springs, Md., 
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are apparently the only commercial 
firms with teams for hire. Columbia 
University, Case Institute, M.I.7., 
Battelle Institute and Armour Re- 
search Foundation also have teams 
which probably will be called upon 
by industry until more commercial 
units are formed. 

Not long ago, a well known chem- 
ical company that operates 20 plants 
in the Northeast and Midwest called 
on Arthur D. Little’s OR group to 
straighten out their inventory troubles. 
Operations in many divisions alter- 
nated between extra-shift production 
and shutdown because of seasonal 
fluctuations in sales. Everyone in the 
company agreed that the scheduling 
was terrible, but few agreed on how to 
improve it. 

The company’s treasurer complained 
that inventories were too high, cost 
the company too much money. But 
sales and production managers ob- 
jected strongly to any arbitrary deci- 
sion to cut inventories. 

The general manager knew that a 
firm inventory policy was needed. But 
he believed that his assistants lacked 
teal knowledge of all the significant 
factors and that outside help should 
be sought. Within a short time the 
ADL team came up with the answer, 
obtained by a technique known as 
calculus of variations. The resulting 
company-wide savings in inventory 
costs are about $225,000 per year. 


. . a complex inventory problem, saved $225,000. 


Problem of Definition—Operations 
research is a simple, convenient term 
applied to a technique difficult to de- 
fine. Even OR people themselves can- 
not fully agree on an exact definition. 
But no doubt, as operations research 
sees more use, it will find its own limits 
and meaning, and eventually define 
itself. 

From the service it has seen so far, 
Arthur Brown, executive secretary of 
the Committee on Operations Re- 
search for the National Research 
Council, has recently come up with 
this definition: “Operations research,” 
he says, “‘is the application of the sci- 
entific method, by an operations re- 
search group, to the study of the 
environment and operations of an or- 
ganization and to the determination of 
the basic laws of operations in order 
to improve the effectiveness and efh- 
ciency of the organization in carrying 
out its basic purposes.” 

As in any kind of research, OR must 
begin with first-hand study of the raw 
material—in_ this case, operations, 
which means the day-to-day activity of 
the organization being studied. Like 
all fundamental research, its aim is to 
understand how the world works; un- 
like most fundamental research, it 
works primarily with probability func- 
tions rather than physical laws. 

Also unlike fundamental research, 
its final aim is to do, rather than to 
know; it has its eye on the practical 
goal of applications. It tries to un- 
cover the basic laws applicable to a 
specific operation. With these, the 
OR man can predict the course of 
future operations, and modify present 
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There’s no limit 





PACKAGING AND PROCESSING ROOMS 
in food, drug and candy plants are kept at 
uniform humidities with Alcoa Activated Alu- 
STOREROOMS, dried with Alcoa Activated mina, to maintain production regardless of 
Alumina, protect raw materials and finished the weather. 
products from moisture deterioration. 


to what you can dry 
ff mi 





AIR, dried by Alcoa Activated ‘ a PETROLEUM PRODUCTS—liquids, gases or 
/ gaseous hydrocarbons—can be dried to 


’ ts fri | d ‘osion 
ores jes oe minus 100°F dew point—or lower! 


valves, trips and recorders. 





LABORATORIES testing paper, textiles, 
chemicals require controlled humidity pro- 
vided. by Alcoa Activated Alumina. 


with ALCOA Activated Alumina! 


Atcoa Activated Alumina is the “‘old reliable”’ economical desiccants. Write to: ALUMINUM 
in the desiccant field. It dries to lower dew Company OF AMERICA, CHEMICALS DiVvISION, 
points than other commercial adsorbents. It 602-k Gulf Building, Pittsburgh 19, Pa. 


will not swell, soften or disintegrate . . . can be 
used over and over again almost indefinitely. 


Now new and better Activated Aluminas are on | ALUMINAS ond FLUORIDES 
the way, with improved forms and properties. \ ae, AcTrant@ Mumsnee « Cucne manne > eveaates 


ALUMINAS + TABULAR ALUMINAS + 
ALUMINUM FLUORIDE - SODIUM FLUORIDE - SODIUM 


Let us tell you more about these efficient, reso rivorsoe = rivowomic Acio + cRvOLTE + GALLiow 
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News, cont... 


Bilal § FALS > Expansion Joints, Gaskets | operations to produce new or better 
results. 

‘and Accessories for Glass Pipe | The Power of Mathematics—Chief 
tool of the OR man is mathematics, 
including statistical analysis and prob- 
ability theory. With it he organizes 
his data into usuable form, and from 
his final equations he can draw mathe- 
matical conclusions covering a wide 
variety of cases. 

Suppose a chemical manufacturer 
wants to find out the best location for 
his new plant. He can’t solve this 
problem: experimentally; that is, he 
obviously can’t afford to build and 
operate test plants in several different 
locations. 

Usually, he will select a reasonable 
number of possible locations by quali- 
tative policy decisions. His engineer- 

bove Chemiseal Expansion Joints, ing staff will then make estimates of 
Ko 212 for nn Soo Swe expansion, operating costs at these potential sites 


vibration or requires a flex- : = : : sre ato i 
ible ti - 1 in. to 12 and pick the one showing the lowest 
By cost or highest return on investment. 


re let) Chemisea! Jacketed Gaskets, > Building A Model—To pick the ideal 
, standard for Corn location, an operations research man 
ing’ conical flanges, seal at low belt loads. would go back to the experimental 
approach. But the plants he builds 
and operates are all on paper, in the 
form of one or more mathematical 
equations. ‘These equations, known 
as mathematical models, express in the 
simplest possible terms the proper re- 
lationships between all the factors 
bearing on the problem. 

By inserting test values of the vari- 
ables—say, for example, the cost of 
electric power, or the standard of liv- 
ing of the labor force, it is possible to 
study scores of potential locations 
with quantitative precision. Because 
the mathematical models are usually 
complex in such a wide problem as 
this, it may be economical to make 
use of digital or analogue computers 
to speed up the work. 

In many cases, even when the 
models cannot be built on firm 
knowledge—for lack of time to do the 
basic research, perhaps—it may be 
possible to make real headway by 
pooling the knowledge of specialists 
from many fields. Then the OR man 


Tt oe I T E re) FLUOROCARBON would build up his model by calling 


on experts in labor relations, trans- 


STATES PRODUCTS DIVISION portation, civil engineering, and by 


FABRICATORS OF TEFLON KEL-F 


GASK ET . working with someone who knows the 
AND OTHER FLUOROCARBON PLASTIC: > . ; ; 


company’s business and engineering 
COMPANY CAMDEN 1, NEW JERSEY policies. 

In this case, data will be collected 
after the model is built. When the 
facts are in, it is necessary to agree 
on their weight and importance. 
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The equations will be as reliable as 
the assumptions on which they are 
founded. If the work has been skillfully 
done, and the experts have been right 
in their estimates, the results will be 
sound. These methods have been 
used by several consulting OR teams 


since the end of the last war with | 


excellent results. 


> Military Origin—Operations research | 


got its real start during World War II. 
At one time, Naval operations officers 
worried about our sub-hunting planes. 
Considering the number of subs they 


spotted, the U-boat sinking score was | 


quite bad—much lower, the officers 
thought, than it should be. 

Unable to find out why, the Navy 
called in a group of research scientists, 
principally mathematicians and physi- 
cists, and asked them to study the 


facts. This team, eventually called an | 


operations research group, made a de- 
tailed analysis of the number of Ger- 
man subs that submerged before a 
plane that sighted them could attack. 
It turned out that 40 percent re- 
mained on the surface. 

Because this was an unexpectedly 
high figure, they suggested a change 
in armament for the planes. The 
planes, they said, should be armed 
primarily to hit surface subs. Soon 
shallow depth charges and_ rockets 
were installed on the sub-hunting 
planes. The shallow charges alone in- 
creased sub sinking by 50 percent. 

Since 1945, the Defense Depart- 
ment has set up operations research 
groups in all major branches of the 
armed forces. Teams today are work- 
ing out such tactical and strategic 
problems as night bombing and propa- 
ganda warfare in Korea, as well as for- 
mulating quantitative data to guide 
possible future military decisions. 
> Career Opportunities—According to 
Professor David Hertz of Columbia 
University, an OR man should be re- 
ceptive to new information, flexible, 
intellectually curious, able to formu- 
late problems, able to put information 
together in many ways, experienced in 
a scientific field and able to work with 
others. Ideally, he should be the 
strange combination of theoretical 
physicist, Philadelphia lawyer and 
Rotarian. 

“The one indispensable item, how- 
ever, is the desire and ability to do 
research. I do not believe that OR 
can be learned by those who do not 
have the native talent for it,” Arthur 
Brown says. 

To get into operations research 





A governing factor in estab- 
lishing the rate and extent of corrosive 
attack of a solution on metal is the 
determinant of acidity or alkalinity — 
hydrogen-ion activity. This factor is 
identified by the symbol pH and meas- 
ured on a scale on which readings of 
less than pH 7 indicate acidity and 
more than pH 7, alkalinity. Intensity 
either of acidity or alkalinity exerts a 
primary influence on the tendency to- 
ward corrosion, with severity of cor- 
rosive attack at its greatest in the acid 
zone and generally decreasing as alka- 


linity increases. Variations in pH fur- 
ther alter the degree of influence of 
other factors in corrosion. The nature 


of corrosion products, for example, may 
be affected, thus changing the char- 
acter of the resulting protective film 
and rendering such a film formed in 
the neutral or alkaline zone more ef- 
fective than one formed in the acid 
zone. 





MAINTENANCE 
FOR METAL 








REBOB 
om ree gor 


sate ie Nr NOG 


Consideration of pH as it affe 
and is affected by other determini 
factors is essential to proper evaluati 
of any corrosion problem. Understand 
ing and assessing the relative impof 
tance of this and of all factors involv 
is Dampney’s first approach to a pre 
ventive or corrective program — 
approach that forecasts with exce 
tional accuracy the ultimate success 





the coating system selected. 

In the production of chemica 
food, petroleum, textiles — wherev 
power and processing needs create di 
ficult or unusual corrosion proble 
— you will find Dampney equipment- 
engineered coatings performing most 
satisfactorily. Whether your corrosion 
problem involves diesel engines or 
fume-carrying ducts . . . steam turbines 
or corrosive-handling tanks . . . 
Dampney knowledge and experience 
can help you. We invite you to call 
upon it freely. 


AMPNEY 


¢ oO Mm ® 


HYDE PARK, BOSTON 36, MASSACHUSETTS 
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work, an engineer would have to take 
courses (probably enough for an M.S. 
degree) in advanced engineering statis- 
tics, mathematical forecasting, indus- 
trial probability, theory and models in 
organization, linear programming, sta- 
tistical quality control and servomech- 
anisms. Most courses are given, or 
will be given, at Columbia or Case. 


The operations research group is 
usually considered a part of the man- 
agement staff. The top OR man may 
report to the president or the execu- 
tive vice president. Or if the OR 
thinking is restricted to problems of 
production, the OR director may re- 
port to the vice president in charge 
of production. 





How much does an operations re- 
search man make? There are no 
available data for salary surveys. How- 
ever, pay scales in the government 
range from about $6,000 for green 
Ph. D.’s untrained in OR to about 
$15,000 for the top men. Top opera- 
tions research men in industry are 
paid as high as $40,000. 





“) CHLORINATION of benzene, using hydrochloric acid and ox 


ygen, is first step. 


HYDROLYSIS of monochlorobenzene with steam yields crude phenol for purification. 


Two Steps to More Phenol 


It uses a two-step process, starting 
with benzene, hydrochloric acid and 
oxygen. 

Bakelite will produce phenol from 
benzene by a process that is basically 


Completion of the new Marietta, 
Ohio, plant of Bakelite Co. steps up 
the nation’s phenol capacity by one- 
fourth. The new plant can produce 
60 million pounds a year of phenol. 
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one of conversion, separation and puri- 
fication. It is a cyclic process. 

In the first of the two main re- 
action stages in the continuous pro- 
cess, monochlorobenzene is formed by 
the reaction of benzene, hydrochloric 
acid and oxygen in converters. Only 
part of the materials is converted to 
the required product in each stage, 
so both the intermediate and final 
products must be processed in sepa- 
ration ond refining equipment. 

Next, the monochlorobenzene is 
hydrolyzed with steam from  super- 
heaters and converted to phenol in 
the second stage conversion system. 
The phenol is separated and purified 
in a separation column and caustic 
scrubber before it is ready for use. 

Of the outdoor design so successful 
in the petroleum industry, the plant 
has processing equipment erected 
around a single control building from 
which the reactions are 
directed. 

Tanks of 14 million gallons capac- 
ity each store benzene shipped to the 
plant in tank cars and Ohio River 
barges. 

The Marietta phenol plant draws 
all its power and steam from the ad- 
jacent plant of Electro Metallurgical 
Co., another division of Union Car- 
bide & Carbon Corp. One of the larg- 
est of its type in the world, this plant 
has four new 40,000-kw. turbo-gen- 
erators used in making ferro-alloys. 

In its new phenol plant, Bakelite 
was able to use as materials of con 
struction its own phenolic resins to 
impregnate glass fiber mat for use as 
insulation around ducts. 

Phenol is in growing demand, 
especially for phenolic resins used 
more and more in such new processes 
as production of thin-shell foundry 
molds, wood aggregate cores, honey- 
comb structures and large-size molded 
pieces. The new Bakelite plant is ex- 
pected to stimulate greater use of 
phenolic plastics. 


chemical 
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Ready when you need it... 


Save Installation-Construction Time — Expedite 


Emergency Installations 


— Serve Immediate 


Temporary Steam Needs — With a Cleaver-Brooks 
Self-Contained Boiler 


HEN speed is vital, you can save 
W reek of valuable installation 
time with a Cleaver-Brooks boiler — 
delivered to location as a complete, 
factory assembled and tested, self- 
contained unit, with much of the trim 
and accessories provided. 

In an emergency the installation 
time can be reduced to as little as 48 
hours, by following a properly plan- 
ned and coordinated procedure of 
providing in advance the required 
facilities — foundations, headers, 
service and blow-off lines, fuel tanks 
and lines. 

Prior to the completion of your 
building, Cleaver-Brooks boilers can 
be placed in operation to serve im- 
motions steam needs. When perma- 
nently installed the change-over takes 


place with a minimum of labor and 
expense and the avoidance of in- 
terrupted steam service. 
Cleaver-Brooks are the first and 
finest in modern, self-contained boil- 
ers — operate at a guaranteed effi- 
ciency of 80% — burn the fuel most 
available and economical in your 
area, gas, oil, or combination gas 
and oil — fully meet all codes — 
standard models available in sizes 15 


to 500 hp; 15 to 250 psi. 


CLEAvVER-Brooks CoMPANY 
Originators of the Self-Contained Boiler 
Dept.-L-344 E. Keefe Ave., Milwaukee 12,Wis., U.S.A 


Cable Address: Ciebro- Milwaukeewis 
Write for latest, fully illus- 
trated and descriptive Cleaver- 
Brooks Steam Boiler Catalog. 
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WHY INSTALLATION TIME IS CUT: 


{# Simple Low-Cost Stack 


No Job-Site Brickwork — No Special 
Foundations 


Boiler Delivered as a Complete, Factory 
Assembled, Tested, Self-Contained Unit 


i“ Centralized Responsibility — No Wait- 
ing on Multiple Sources of Supply 


Cleaver-Brooks 


Buliders of Equi for the G ion and 
Utitization of Heat * Steam Boilers * Oil and Bitumen 
Tank-Cor Heaters * Distiliation Equipment * Oil 
and Gas-Fired Conversion Burners 
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Dischorge that 
wets ceiling 
falls as large 
Crops in this 
zone 

















OLD: Conventional upright sprinkler heads work like this. 














NEW: Now upright spray sprinkler works like this. 


WHY: Spray heads tested under actual fire conditions. 


New Sprinkler Means Better Fire Protection 


A new development in automatic 
sprinklers promises to make this de- 
pendable fire protection method even 
better. 
> New Concept—The development 
comes in the form of an improved 
type of upright sprinkler head which 
works on the wide-angle discharge 
principle. Fire protection engineers 
have concluded in recent years that 
sprinkler heads with a downward wide- 
angle discharge do a better job in 
fighting fires than the conventional 
sprinkler which sprays 60 percent of 
the water up on the ceiling (see cuts). 

Until recently, however, the only 
available type of sprinkler head that 
worked on this principle was the 
pendent type. These heads are at 
tached to the underside of a pipe up 
side-down fashion (hence the name) 
Their chief disadvantage is this: In 
asmuch as most existing sprinkler sys 
tems were installed using the conven- 
tional (upright) sprinklers, replace- 
meni with the pendent type means 
raising and rearranging the sprinkler 
piping. 

Besides, pendent head systems can- 
not be thoroughly drained as a pre- 
caution against freezing weather. 

Obviously, it would be much more 


244 


practical to design a good upright head 
that worked like the pendent heads; 
then replacement in existing piping 
would be cheap and easy. 

> New Sprinkler Head—Research en 
gineers at the Factory Mutual Labo- 
ratories at Norwood, Mass., have now 
done just that. Working in large-scale, 
modern facilities, where actual fire 
conditions can be simulated, these en- 
gineers, under the direction of Nor- 
man J. Thompson, have designed and 
proved an experimental model of an 
upright sprinkler head with a wide- 
angle discharge pattern. 

One sprinkler manufacturer has the 
new head in production but expects 
to be snowed under by demand for 
quite a while. 

Most of the other manufacturers 
are busy working on commercial 
models of the experimental head de- 
veloped by F. M. 

These new spray sprinklers are worth 
investigating, for several reasons: 

e First, they can replace present 
standard heads in buildings where the 
fire hazard approaches the limit of ex 
isting sprinkler capacity or where the 
water supply is barely adequate. 

e New sprinkler installations can be 
made at substantially lower cost if the 


new heads, in ordinary orifice size, are 
spaced farther apart. This allows a 
greater protected area per head—about 
25 to 33 percent more. 

e I’here seems to be no good reason 
why sprinkler lines cannot be run at 
right angles to beams in narrow bay 
mill construction. 

e Since the new spray sprinklers 
have a much wider distribution pat- 
tern, or a longer lateral reach, than the 
present standard type, there is a good 
chance that they might stop a slowly 
spreading fire with a lesser number of 
heads opened than the standard type 
with its more restricted distribution. 
For the same reason there will be 
water discharged onto a fire beneath a 
plugged head on account of the dis 
tribution range of surrounding heads. 
> Well Tested—The new heads have 
been thoroughly tested under many 
different types of industrial construc- 
tion in comparison with typical sprin- 
klers of conventional design. 

One example is a standardized fire 
test under smooth wood plank ceil- 
ings. 

Here a combination of a gasoline 
spray at different rates of flow is al- 
lowed to burn under a wood crib of 
2 « 4 and 4 4+ Douglas fir planks. 
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6 ANSWERS 


to the demand 
for real economy 
in process pumps 


Ti tk oe 


ol 


“ —. 


For most applications, there’s an Ingersoll-Rand pump that is right 


These six types of for the job. This means more than just meeting design conditions— 


it means construction of the right materials and the right sealing 


Ingersoll-Rand process pumps arrangement, with either the Cameron Shaft Seal or an adaptation 


offer you important savings 


of a packed stuffing box. 

Let your nearest I-R representative give you the details on the 
real economy of I-R pumps—through their high sustained efficiency, 
economical operation, and low maintenance. 


PUMP TYPE STAGES CAPACITIES HEAD 





Vertically split with top (or bottom) suction 7 
and discharge or end suction and top discharge Single stage 20 to 3200 gpm Heads to 600 feet 





Vertically split with top suction Single stage 250 to 3500 gpm Heads to 1100 feet 
and discharge Two stage 200 to 1200 gpm Heads to 1100 feet 








Single stage 30 to 2300 gpm Heads to 750 feet 





Horizontally split with side suction 
and discharge Two stage 170 ta 1300 gpm Heads to 1100 feet 








 sageted cae te a nl a Multi stage 450 to 3000 gpm | _—_ Heads to 6000 feet 





Vertical pump, diffusor type Multi stage 20 to 400 gpm | Heads to 4800 feet 





- On 60 to 35,000 Heads to 150 feet 
Vertical pump, turbine type ‘ae “ ™ spm a ‘a i 
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Meet the Flammable 
fUid Hazards of Your Plant 


Increased use of gasoline, alcohols, acetone or other 
flammable liquids creates serious hazards you may have 
overlooked in your plant. Check your present protection 
facilities now so you can meet sudden emergencies with 
fast, positive, fire-killing foam. 

National Foam engineers can survey your plant, study 
risks involved, and then determine the type of foam pro- 
tection best suited to your plant's requirements . . . me- 
chanical or chemical foams . . . the most complete choice 
of devices available . . . Foam Chambers for large tanks, 
Overhead Spray Deflectors, Nozzles, Dip Tank or Drain- 
board Systems, or even small extinguishers and other 
devices . . . whichever is best suited to your particular 
needs. Large plant, or small, National Foam specialists 
are ready to engineer foam protection to meet the haz- 
ards of your plant. 

Let National Foam engineers and chemists show you 
how to get the best foam fire protection today! Consult 
your nearest National Foam Distributor, or write us direct 
about your problem. 


NATION: 


FOAM SYSTEM, INC. 


WEST CHESTER, PENNA 


In this test the new spray sprinkler 
was compared with standard heads op- 


| erating at pressures of 5, 15 and 33 psi.; 
| and each test was continued for 30 
| minutes. The fire was located 8 ft. 
| below the sprinkler heads but at vari- 
| ous locations laterally with respect to 
| the heads. 


For comparison, the new spray 
sprinkler was operated in each case at 
lower pressures to reduce the water 
discharge rate 25 percent below that 
of the standard heads. 

‘Test criteria were the damage to 
ceiling, the actual weight loss of the 
crib, maximum sustained ceiling tem- 
perature for 5 inin., and the total re- 
sulting water flow from the number 
of automatic heads which opened. 
> Better Protection—On the average, 
destroyed ceiling areas were reduced 
from 14 sq. ft. to 0, the crib weight 
loss from 160 Ib. to 43 Ib., the ceil- 
ing temperatures from 1,200 deg. F. 
to 800 deg. I’. or less, and the total 
water flow reduced from 252 gpm. to 
192 gpm. 

In general, test results under other 
conditions were comparable to the 
tests under smooth wood ceilings. 

It all adds up to a substantial vic- 
tory in the never-ending battle against 
the ravages of industrial fires. 


Recovered Sulphur Shipped 
Molten From Extraction Unit 


Its second sulphur recovery plant 
in West Texas was recently put into 
operation by Phillips Chemical Co. 
The plant, located next to the Crane 
gasoline plant of Phillips Petroleum 
Co. in the Permian Basin oil fields of 
Crane County, is designed to extract 
100,000 Ib. of sulphur per day from 
natural gas. Production has already 
exceeded design capacity by over 10 
percent. 

Sulphur from this plant will not be 
solidified. Instead, it will be trucked 
in its molten state to a railroad spur 
38 mi. away where it will be loaded 
into tank cars for delivery to its 
ultimate destination. 

Present plans call for output of 
this plant to be converted into sul- 
phuric acid. The acid will be used to 
manufacture ammonium sulphate at 
the Adams Terminal plant of Phillips 
Chemical near Houston. 

Production from a similar plant near 
Goldsmith, Tex., began in February. 
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HORTON TANKS 
Wade of 


Two 50,000-gal. Horton flat-bottom alumi- 
num tanks used to store propionic acid, Both 
have umbrella roofs. 


One ~ three 120,000-gal. Horton flat-bottom 
aluminum tanks used to store acetic acid. All 
have umbrella roofs. 


STORE PROPIONIC and ACETIC ACID 


U. S. Industrial Chemicals Co. Division of Na- 
tional Distillers Products Corporation installed five 
Horton aluminum tanks at their Brownsville, 
Texas plant for the storage of propionic and 
acetic acid. Both acids are synthetic chemicals 
produced during the manufacture of hydrocarbon 
liquid fuels from natural gas. Propionic acid is 
ae in products for the plastics, surface coat- 

food and pharmaceutical industries. Acetic 
acid i is used in the manufacture of cellulose waters 
for plastics, films, lacquers and yarns. 


Chicago Bridge & Iron Company's experienced 
engineers, shops and field crews have designed, 
fabricated and erected many aluminum and stain- 
less steel corrosion-resistant tanks for the chemical 
industry. The installations shown here are typical. 
Whatever the need, we have the facilities and the 
skill to fabricate and erect the equipment you 
require. 

Investigate our facilities the next time you plan 
use of corrosion-resistant materials. Write our 
nearest office for information or quotations. 


Ai ai RENAE EN ANE LA SED NM EN 


Two aluminum tanks near com- 
pletion and a third being erected 
in the background. 


Hoisting the cain and first ring of 
the tank shell off the ground while 
the second ring is assembled. 


Assembling the umbrella roof and 
first ring one of the USI alu- 
minum tanks 


GHIGAnG BRIT. (non Tol Ra tiene! 


2120 Healey Bidg. Detroit 26 Philadelphia 3.. .1625—1700 Walnut St. Bidg. 
0 North Fiftieth St. — aa i Ab % San Francisco 4 1522—200 Bush St. 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE city and GREENVILLE, PENNSYLVANIA 
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Type B Straight gas pipe 
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Type C Gas atomization 






































FOUR FOR ONE: First three burners were unsuccessful; bottom one was adopted. . . 


Solving Dual-Fuel Problem 


Water-cooled burner handles up to 70 percent coke 
oven gas simultaneously with oil or tar to fire an open 
hearth at temperatures up to 2,300 deg. F. 


Chemical engineers today are fac- 
ing more and more problems in high- 
temperature technology. Often the 
process man finds that the solution to 
a problem in his precincts is indicated 
by one of the problem—solution re- 
ports of engineers in a sister industry 
—like iron and steel. 

One problem both industries face 
is the proper design of fuel burners 
to attain effectively a high-order tem- 
perature. The difficulties are com- 
pounded when you have to bum 
mixed fuels, as often happens when 
the plant must dispose of a byproduct 
gaseous fuel most economically. 
> Steel Men Did It—Bethlehem Steel 
Co. faced and solved such a problem 
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at its Sparrows Point, Md., plant. The 
job was to burn 70 percent coke gas 
in an open hearth with no loss in pro- 
duction. To do this, Bethlehem’s re- 
search Wepartment designed a special 
water-cooled burner. To date, results 
from burning high percentage coke 
gas have been even better than ex- 
pected and production has actually in- 
creased with the gaseous fuel. In fact, 
engineers at Sparrows Point found that 
desulphurized coke oven gas, com- 
bined with tar, made an ideal fuel. 

J. H. Kelley, assistant superin- 
tendent of the Open Hearth and 
Bessemer Department of the plant, 
has prepared a detailed report* on 
this development. 


> Wasn’t Easy—Setting out to design 
an efficient burner was not easy, since 
coke gas in an open hearth had the 
reputation of producing foam, riding 
the roof and producing a general head- 
ache. 
> First, Clogging—The first burner 
tried consisted of a central, steam-4 
atomizing, liquid-fuel burner terminat- ; 
ing immediatély back of a flow nozzle 
for gas (see cut). The object of. the 
flow nozzle, of course, was to conserve 
pressure energy, and this’ burner 
actually operated with a lower gas 
pressure than any of the others tried. 
Ilame characteristics were good ' 
also. In spite of these advantages, 
however, this design was discarded— 
the burner clogged from deposits form- 
ing in the gas pipe behind the flow 
nozzle. 


Second, Flame Spreading—In the 
second burner design an attempt was 
made to get away from the clogging 
problem by eliminating the nozzle. 
This burner consisted of a straight 
4-in. gas pipe extending the full length 
of the burner, with a liquid-fuel pipe 
extending along its center to a point 
near the furnace end of the burner. 
With this design, the normal flame 
had a tendency to spread too much. 
Disappointingly enough, deposits still 
caused trouble, affecting gas flow and 
flame direction. 

> Third, Poor Flame Control—Next, 
Bethlehem’s engineers tried atomiz- 
ing oil with coke gas. Here, they 
hoped to save money by eliminating 
steam and, at the same time, using 
the steam lines to handle gas. They 
also hoped that by substituting a com- 
bustible gas for an inert atomizer, a 
hotter flame per unit of fuel could be 
developed. The engineers felt that 
these possibilities would offset the in- 
creased cost of compressing coke gas. 

In tests, they varied the gas pres- 
sure from 25 to 100 Ib., using burner 
tips from ¢# to 14 in. 

But the experiment proved that at- 
omizing oil with coke gas could main- 
tain, at best, only 35 to 45 percent 
gas, was hard on compressors, and gave 
a higher refractory consumption. 


> Fourth, Success!—The research en- 
gineers finally decided that one practi- 
cal way to avoid clogging of the gas 
pipe and excessive atomization of the 

* Presented before the general meeting 
of the American Iron and Steel Institute 
in New York a few months ago. This re- 


port covered the details of furnace opera- 
tion, as well as burner design. 


October 1952—CHEMICAL ENGINEERING 





liquid fuel would be to separate the 
liquid fuel and gas pipes. Besides, 
with gas at adequate pressure to pro- 
vide a high enough gas velocity at 
the burner tip, they found that the 


gas stream could be put above the | 


liquid fuel stream. 


After they tried different sizes and | 
arrangements, a 3-in. gas pipe over a | 


nine hole Fisher oil tip turned in 


the best over-all performance and 1s | 


now standard on all furnaces for com- 
bination coke gas and liquid fuel. 

They've tried to go to larger gas 
pipes to cut gas compression costs and 
to smaller gas pipes to decrease burner 
cooler size, but in each case perform- 
ance was poorer. A larger gas pipe and 
a flow nozzle cannot be used in Beth- 
lehem’s case because of limitations on 
burner cooler size. 

The burners are installed in two of 
the open hearths at Sparrows Point. 
Each furnace has a burner at cither 
end operating on 15 min. alternating 
cycles. Each burner has a rated ca- 
pacity of 90 million Btu. per hr., can 
burn up to 135,000 cu. ft per hr. of 
coke gas in combination with liquid 
fuel. Standard operation, though, calls 
for 80,000 to 90,000 cu. ft. of gas per 
hr. per furnace. 
> Wider Applications?—T’o date, most 
furnaces outside the steel industry do 
not require a water-cooled gun, since 
normal air temperatures coming 
through a standard industrial burner 
are 500-600 deg. F. On the other 
hand, those in open hearths get up to 
2,000 deg. F’. and higher. 

But, as we said, this type of burner 
might be just what somebody in the 
chemical process industries has been 


looking for. 


Process Eliminates Aging 
In Making Ammoniated Super 


Stauffer Chemical Co. has acquired 
exclusive American rights to a new 
process for production of ammoniated 
superphosphate. The process, devel- 
oped by Rumianca, Societa Per Azioni, 
Turin, Italy, produces a pelleted prod- 
uct containing nitrogen and _phos- 
phorus in amounts that can be varied 
over a wide range to meet specific re- 
quirements. 


About the same proportion of phos- | 


phate is water-soluble in the product 
made by this process, according to 
Stauffer, as in single superphosphate. 


The product can be bagged or | 


shipped without the aging period usual 


in superphosphate manufacture. This | 
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NEW USES FOUND FOR 
UNIQUE PROPERTIES OF 
METALLIC OXIDE PIGMENTS 


You ordinarily think of metallic 
oxide pigments being used to produce 
coloring agents, catalysts, polishing 
agents and magnetic materials. 
Today, however, new product plan- 
ners and production engineers are 
finding uses for the unique physical 
and chemical properties of metallic 
oxides which are surprisingly far 
afield from traditional usages. 
Below is a review of their charac- 
teristics. Look them over. You may 
get the germ of an idea which will lead 
to the improvement of existing prod- 
ucts .. . or to the reduction of new 
product manufacturing costs. 


Should an application suggest itself, 
write. We’ll be glad to cooperate with 
you in exploring the possibilities. 
Product Improving og agg: toc K. Williams & 





Name Properties Characteristics 





Composition: The basi 
Pure Red Iron Oxides | Fe,0;-98.5% SpG.-5.15 colors of the iron ond 
and Indian Reds Color—Salmon to purplish red | Chromium oxides are de- 

termined by chemical com- 


Pure Yellow Iron Oxides | Fe:0;.H,0-99% SpG-4.03 position. are ferric 

oxide (Fe,0;); yellows, hy- 

Color—Lemon to dark orange drated ferric oxide ( Fo6.. 

Pure Black Iron Oxides | Fe;0,-96% min. SpG.-4.96 aa Gane at 

Color—Blue Black chromic oxide (Cr,O;). All 

these compounds are chem- 

Pure Chromium Oxides | Cr:0;-99% SpG.-5.20 ically stable and light 
(and Hydrates) Color—Light to dark green permanent. 

Particle Shape: Physical 

properties such as oil ab- 





sorption and suspension 


. . . . _ | characteristics are depend- 
Natural Oxides—Ochers, | Wide range of ferric oxide con ent on particle shape, con- 


Umbers, Siennas, Metal- | tent and red, yellow and | trolled by manufacturing 
lic Browns, Red Oxides brown colors processes. 
Size: Color range is 





controlled by particle size 
—average size increases as 
Venetian Reds Fe,0;-40% SpG.-3.45 color darkens. Uniformity 


Color—Light to medium red | Of size determines bright- 
ness. 








——| Purity: Freedom from 
impurities is essential for 
Cuprous Oxide Cu,0-97% min. superior pigment proper- 
| ties and to prevent dele- 

| terious effects in end- 





| Fe yen Control of solu- 
7 le salts, manganese and 
Extenders—Barytes, Wide range | copper content are an im- 
Calcium Carbonate, | aor ae —, of the Wil- 


“ Aid jams’ manufacturing o 
Caicium Sulfate, Silica | eration. ain 











COLORS & PIGMENTS 
Cc. K. WILLIAMS & CO. 
East St. Louis, Ill. + Easton, Penna. « Emeryville, Cal. 


108 shades and types of iron oxide pigments 
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AY 5 


Pioneers and Leaders 
in INDUSTRIAL 


DUST CONTROL 


Siy Dust Filter used for the collection of fine, floct, 
silica dust in a large southern California plant. 


Sl will solve 


your Dust Problem 


® Fifty years’ experience with 
literally thousands of successful 
installations. 


Sly Dust Filters are used on such 
difficult dust as powdered sugar, 
bentonite clay, paint and pig- 
ments, aspirin and other phar- 
maceuticals, chemicals of all 
kinds, talc, lime, detergents. 


Sly Dust Filters 
are not expensive. 
A Sly engineer is 
near you to discuss 
your problem 
with you. Ask for 
Bulletin 98. 


THE W. W. SLY MANUFACTURING CO. 
New York, Chicago, Philadelphia, Detroit 
Buffalo, Cincinnati, St. Louis, Minneapolis 

Los Angeles, Toronto 


| could affect design of nuclear reactors. 





News, cont. .. | 


| reduces the cost of a plant by climi 
| nating storage facilities for curing sin- 
| gle super. Capacity of present plants 


could be enlarged by use of this proc 
ess without the need for additional 
storage. 

Raw materials are the as in | 
standard processes—phosphate _ rock, | 
sulphuric acid and ammonia. Stauffer 
plans to sublicense the Italian proc 
ess to other U.S. producers. 


sSalmic 


Flow of Liquids in Spheres 

Aids Nuclear Reactor Design 
How does a liquid move in a 
sphere? ‘To find out, Carbide & Car 
bon Chemical Co. has granted a $35, 
500 contract to University of ‘Tennes- 
see chemical engineers. The answer 


The grant is for continuation of 
research supported by Carbide & 
Carbon, prime contractor for AEC at 
Oak Ridge. Professor H. J. Garber and 
Fred N. Peebles are directing the re 
scarch for the University of ‘lennessce. 

During the past vear, engineers at 
the Knoxville have in- 
vestigated the movement of water 
rotating at high speeds in spheres, 


university in 


measuring pressures developed, and 
working out techniques for visualizing 
liquid flow patterns. The new con- 
tract will cnable them to continue ex 
perimental work, interpret results and 
rclate them to reactor design. 

Dr. R. M. Boarts, chemical engi 
necring department head, is general 
The Uni 
versity of ‘Tennessee researchers are 
working closely with Dr. C. kf. Win 
ters and C. B. Graham of Carbide’s re 
actor experimental engineering divi- 
sion at Oak Ridge. 


supervisor of the project 





New Evaporator Will Reduce | 
Pollution by Sulphite Liquor | 


Wisconsin's 


c\ iporator for 


first | 
con 


Installation — of 
commiercial-scale 
spent sulphite liquor is 
more than half completed at th 
Rhinelander, Wis., mill of Rhinc 
lander Paper Co. 

I’stimated cost of the unit is $350, 
000. It will help to reduce pollution 
in the Wisconsin River. 

Scarcity 
layed fabrication. of the equipment, 
which was ordered two ago. 
Now, however, all but one of the four 


+ c 
centrating 


of stainless stecl has de 


vears 





For textile mills, 


ive chemicals, oils, 


acids and gases. 


For additional information write 
to your MPC representative or to 
our Application Engineering Dept. 


*Saran Rubber is a development 
of the Dow Chemical Company 


MICHIGAN 


PIPE 


COMPANY 





EAGLE 
PICHER 
nsulations 


Carefully designed to fit your needs, 
to save you time, power, money 





SUPERTEMP BLOCKS 


These are efficient insulating blocks manufac- 
tured from Eagle-Picher High Temperature 
Mineral Wool. They derive low thermal con- 
ductivity, high refractory value, and outstand- 
ing chemical and physical stability from this 
basic insulating material. Weight is approx. 
22 to 24 Ibs. per cu. ft. Designed for tem- 
peratures up to 1700 F, 


STAMASTIC 


This specially formulated weather-proofed coat- 
ing forms an efficient vapor barrier . . . has 
strong resistance to cracking or hardening 
caused by temperature changes. Impervious 
to most acids, alkalies and chemical fumes. 
Heat resistant up to 306 F. Easily sprayed or 
trowelled over all standard types of insulation, 
steel, iron and other building materials, 
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MINERAL WOOL BLANKETS 


The answer to the problem of quickly and effi- 
ciently insulating flat or curved surfaces on 
larger types of heated equipment. Factory- 
made, these blankets are certified to meet rigid 
high standard specifications, offer unexcelled 
uniformity of mineral wool distribution. With- 
stand continuous exposure to temperatures as 
high as 1200 F. . . . offer maximum water re- 
pellence . . . resistance to steam, corrosive 
fumes, normal vibration. 


SUPER 66" INSULATING CEMENT 


A rust-inhibitive, super-adhesive insulating ce- 
ment... offers exceptional coverage, extreme 
thermal efficiency. “Springy ball” structure— 
with small resilient pellets, each containing 
thousands of ‘‘dead" air cells—provides one of 
the most effective heat barriers known. Easily 
trowelled over all kinds of surfaces. Efficient up 
to 1800 F.. . . reclaimable where temperatures 
don't exceed 1200 F. Can be applied to any 
heated equipment. 








MAXIMUM FUEL SAVINGS AND EXACT TEMPERATURE CONTROL 
WITH THESE EAGLE-PICHER INSULATIONS: 
@ Insulating Felts ¢ Supertemp Block @ Blankets @ Loose Wool @ Pipe Covering 


@ Stalastic @ Stamastic @ Insulseal @ Finishing Cements @ Insulating Cements 
@ Fireproofing Cement @ Swetchek @ Diatomaceous Earth Block. 








THE EAGLE-PICHER 
COMPANY Since 1843 


GENERAL OFFICES: CINCINNATI (1), OHIO 
Insulation products of efficient mineral wool—for a full range 
of high and low temperatures. Technical data on request. 

















Stainless Products 









































News, cont. . . 


evaporator bodies have been delivered. 
For a time the recent steel strike de- 
layed completion of the fourth body, 
but it should soon be in place. 

Meanwhile, Rhinelander has beer 
installing as much of the equipment 
as has already been received. The 
company plans to start trial runs this 
month. 

Thirteen other operators of sulphite 
mills in Wisconsin will be kept in- 
formed on results and technical data 
when the new evaporator actually 
goes to work. Like Rhinelander, these 
other companies are members of the 
Sulphite Pulp Manufacturers’ Re- 
search League. Information on the 
Rhinelander operation will be used 
by other members of the research 
group in design of their own pollution- 
abatement plants, currently in various 
stages of completion. 


Financing Completed for 
Dicalcium Phosphate Plant 


Texas City Chemicals, Inc., organ- 
ized a year ago to build a chemical 
plant at Texas City, has completed 
financial arrangements. ‘The First Na- 
tional Bank of Dallas transferred $6,- 
966,900 to the company. About $3 
million will come from the sale of 
stock by Glore, Forgan & Co., about 
$1 million will be put up by officers 
and directors of the firm, and a further 
$3 million loan will be handled by the 
First National Bank of Dallas and the 
City National Bank of Houston. 

President of ‘Texas City Chemicals 
is R. L. Wheelock of Corsicana, Tex., 
and chairman of the board is W. L. 
Pickens of Dallas. S. A. Winfrey of 
Dallas is a vice president, E. H. Kiepf 
of Dallas is vice president and general 
manager, and H. H. Coffield of Rock- 
dale is secretary-treasurer. 

Ground was broken for the plant 
in March 1952, but little progress 
has been made in construction while 
awaiting completion of these financing 
arrangements. 

It is now expected that the $5,- 
296,000 plant, being constructed by 
Chemical Construction Corp., will be 
completed early in the summer of 
1953. High priorities for equipment 
were allotted to Texas City Chemicals 
because the plant will extract uranium 
from the phosphate rock and sell it to 
the Atomic Energy Commission. 

Plans calls for the production of 
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more than 70,000 tons a year of dical- 

cium phosphate by treating the rock STAINLESS 

with spent sulphuric acid from the : 

neighboring plant of Carbide & Car- STEEL 

bon Chemicals Co. About 200 tons 

a day of refortified acid will be re- L 

turned to the Carbide & Carbon ‘ 
plant, and the rest will be sold. The p L AT € @) { LS 
new plant of Texas City Chemicals REPLACE PIPE COI 

will also produce 4,000 tons a year of 


sodium silicofluoride. to SAVE YOU 50% in TANK HEA Tes 
Latex: The chemical division of Gen- and coo ing 


eral Tire & Rubber Co. has ex- 
panded facilities at Akron, Ohio, 
for the manufacture of vinyl pyti- 
dine latex. It improves the ad 
hesion between rubber and ravon 


A 22" x47" Platecoil gives the same heat 
or nvlon. 


transfer surface as 32 ft. of 142" pipe. This 
pipe requires a space approximately 30x 
oe ee Ce ee: 6 we 2 : 60". Platecoil thus saves about 50% over 
Solvent Extraction: The new $500, equivalent pipe coil in space inside your tank. 
000 extraction plant at Wonder 
Rice Oil Co. at Houston, Tex., is 


now operating. It can handle 100 


Pa re 
tons of rice bran a day, producing SAVE up to 507 in initial COST 


30,000 Ib. of crude oil. Allis The initial cost of stainless steel Platecoil is 
Chalmers Manufacturing Co. de often 50% or more below the cost of equival- 
. . ent pipe coil. Less time is required to install 
signed the plant, which uses a con Platecoil with corresponding saving in in- 
tinuous solvent extraction process stallation labor. 


incre an sett etter Arsen, Sh inset 


——LITTLE BONER—— You have 50% 


LESS WEIGHT to handle 


Weighing only about half as much as equival- 
ent pipe coil, Platecoil is easy to handle. A 
whole maintenance crew is not needed to 
transport and install it. 


Loose Bolts 


The night-shift operator was shocked 
by a sudden knock in the big compressor. 
He stopped it and called the plant engi- 
neer (who mumbled profanely about the 
troubles that always happen at night). 

The engineer arrived in a sour mood, 
looked the compressor over, decided some- 
thing was wrong with the crank pin bear- You SAVE 50% 
ing. The connecting rod was dismantled ‘ 

—nothing wrong with the crank and wrist — y) in maintenance LABOR 


ag age om _ ae The Platecoils can be replaced in a matter of 
en the bearings were a ljuste » as- minutes and without emptying the tank. There 
sembled and a test run made. The knock — is no need for workmen to get inside the tank 


was still there. (—_ = in order to make replacements. 
Now confused, the engineer told the : 
maintenance man to change crankcase oil 
with a premium grade. The knock seemed 
worse than ever. 
“To hell with that knock,” he mut- Send for your free copy othe = 
tered, and told his men to take a 10- pe sosaprd . Wa = 
minute break while he studied the blue- seamless 
print of the stripped unit. 
While he was doing that one curious 
mechanic put his wrench to one of the 
bolts holding the flywheel in place. The 
bolts were loose and the flywheel hub was A 
tiding on the key. | # 
When the engineer came back he was i 
stunned to find the compressor running / al - P PLATECOIL 
smoothly. He had gone to so much Po guesses: ‘ 
trouble to disassemble the unit when all ET KOLD-HOLD MFG. CO. 
the while the flywheel bolts were loose! ” a , L ANS MICHIGAN 
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This “little boner” happened in a chemi- 
cal plant in the Philippines. If you have 
a true little boner, why not send it to the 
Editor, Chemical Engineering, 330 W. 
42nd St., New York 36, N. Y. 


CHEMICAL ENGINEERING—October 1952 





- 
a 7YU4% 
ee CMS) 


OL 


Sf 
Jomments 





Sf i 44 64 


VICI HT LI HG 


, 
¢ 


Urea: Inventa Process 


Sir: 

Your August issue of Chemical En 
gineering had a most interesting cover 
(see cut) and news story on urea. It 
naturally stressed the Pechiney proc- 
ess, soon to be used commercially for 
the first time in America. 

Your readers may also be interested 
to know that the Inventa process, used 
commercially in Switzerland since 
1939, is now attracting considerable 
interest in the United States. 

The Inventa process was developed 
by Inventa’s affiliated company, Holz- 
verzuckerungs A. G. (Hovag) of Ems, 
Switzerland. It can be operated with 
a complete recycle of unreacted car- 
bamate or as a straight once-through 
process. Corrosion problems have been 
practically eliminated. . . . 

PreRRE J. BONET 
Engineer 
Zurich, Switzerland 
® Reader Bonet is correct. Just last month 
Vulcan Engineering division of Vulcan 
Copper & Supply Co. announced that it 
had acquired exclusive American and Can- 
adian rights for building plants to produce 
synthetic urea by the Inventa process. Vul- 
can has already translated the Swiss process 
to American design requirements.—Ep. 


Statistics: Figure or Range? 
Sir: 

Dr. Ferencz’ article “Statistics Can 
Put More Meaning in Your Cost Es- 
timates” in the April (p. 143) issue 
was very much worthwhile in its pres- 
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entation of a new way to apply sta- 
tistical concepts to practical engineer- 
ing. However, potential users should 
be fully aware of the assumptions in 
the procedure and the limitations that 
result. 

In particular, there is the estima 
tion of a range to cover 99 percent of 
the probable costs. It is true that this 
range divided by 5.2 gives the stand 
ard deviation when the range has a 
99 percent coverage; but who is going 
to say whether that range covers only 
95 percent of the values or 99.99 per- 
cent? For 95 percent coverage the di 
visor is +.0, for 99.99 percent coverage 
it is 8.0. 

Thus, if the estimated ranges in Dy. 
Ferencz’ Table I covered only 95 pe: 
cent of the possibilities instead of 99 
percent, the standard deviation of the 
profit would be $104,000 (1.83 pe 
cent) instead of $79,810; with 99.99 
percent coverage it would be $51,900 
(0.94 percent) instead of $79,810. 
These different values might easily 
change the analysis of the profit pic- 
ture. 

With this procedure, then, the esti- 
mator’s problem has been transferred 
from predicting an accurate single 
figure to predicting an accurate range. 
On the other hand, the latter prob- 
lem may be the easier to solve. Evalu- 
ation of the method can best be done 
with actual estimates and see how they 
turn out when the projects are com- 
pleted. 

W. R. Lupxa 


Chemical Engineering Dept. 
Minnesota Mining & Mfg. Co. 
St. Paul, Minn. 


> See the letter that follows for Dr. Fer- 
encz’ answer to Reader Ludka’s interest- 
ing point.—Eb. 


Statistics: Estimate a Range 


Sir: 

Mr. Ludka raises the question 
whether and to what extent it is justi- 
fied to take the standard deviation as 
equal to 1/5.2 of the estimated range. 
I considered that point in a previous 
article, published in “Chemical & 
Engineering News,” Oct. 8, 1951, but 
for reasons of brevity omitted the ex- 
planation in Chemical Engineering. 

When our estimate is based on ob- 


served values—such as results of tests 
—then the mean value and the stand- 
ard deviation can be calculated by 
usual methods. 

When actual values cannot be ob 
served (as in sales forecasts, probable 
consumption, labor require- 
ments) then we estimate a range 
within which actual values are ex- 
pected to occur. By doing so we have 
to assume a certain distribution of the 
probabilities for smaller intervals in- 
side the range. 

That distribution must be a reason- 
able one. For instance, when we esti- 
mate our future sales in the range of 
9,000 to 10,000 tons per year then it 
would not be reasonable to assume the 
same probability for all intervals 9,000- 
9,100, 9,100-9,200 and so on up to 
9,900-10,000 and no probability at all 
for the intervals 8,900-9,000 and 10,- 
000-10,100 and beyond those. 

Similarly, it would be unreasonable 
to assume a distribution like: 0.1 per- 
cent probability for 9,000-9,200, 15 
percent for 9,200-9,400, 70 percent 
for 9,400-9,600, 13 percent for 9,600 
9,800 and 1.9 percent for 9,800-10,- 
000. In that case we would probably 
draw narrower limits for the range. 

However, a reasonable distribution 
would be: 5 percent for the intervals 
9,000-9,200 and 9,800-10,000 each, 
25 percent for the intervals 9,200- 
9,400 and 9,600-9,800 and 40 percent 
probability for the middle interval. 

We may assume some other reason- 
able distributions as well, even also 
asymmetric ones. For every assumed 
distribution we can calculate the 
standard deviation by the formula for 
grouped data. The resulting standard 
deviations—I carried out that test for 
a great number of such distributions 
—were always between 4 and 1/6 of 
the range, mostly rather close to 1/5.2. 

I believe that coincidence can be 
readily explained by realizing that 
when we estimate a range we won't 
include intervals with only 1-2 per- 
cent probability; mostly we have to 
deal with probabilities which are ap- 
proximately normally distributed. 

I fully agree with Mr. Ludka’s last 
remark that the calculations should be 
checked with the actual results. Espe- 
cially, individual items of estimations, 
such as power, labor, yields, etc., can 


pow cr 
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Shingle 
Stain Oils 


AQ 1g Shipped in drums, tank trucks 
WF / 


i-Selv 


334 AD or tank cars 
Warn Hi-Selw Sree Light 


3 


— 


Solvents and_ 


Solvent Oils |—— 


meet your varied and exacting needs 





Shown above are only a few of the PICCO Solvents 
and Solvent Oils. This complete line includes 
aromatic petroleum naphthas, coal tar naphthas, 
various heavy naphthas, solvent and heavy oils. 
Write for bulletin giving complete details. 


PENNSYLVANIA INDUSTRIAL CHEMICAL CORP. 


CLAIRTON, PENNSYLVANIA 
Plants at: Clairton, Pa.; West Elizabeth, Pa.; and Chester, Pa. 
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ACCO 


product 





The gage that 
retains its 
original accuracy 
longer, 

lasts longer, 
costs less 


per gage, per year 











@ Only HELIcoID GAGEs have the Helicoid Move- 
ment... tested and proved in years of hard service... 
a simple cam and roller design that does not have any 
teeth to wear out. Helicoid Gages cost less in the long 
run because they give long, trouble-free service with a 
minimum of maintenance. 

Helicoid Gages can be furnished with ACALOY cases 
in flanged (illustrated), flangeless or flush mounting 
(round or square); also in phenol—with black, white or 
phosphorescent dials; phosphor bronze, alloy steel, stain- 
less steel or K Monel Bourdon tubes; in pressure, vacuum 
or compound types; in a full range of pressures; all 
with the Helicoid stainless movement. 


Write today 


for the Helicoid Catalog 


HELICOID FEATURES 





1. Stainless Stee] Helicoid Roller (no gear teeth) 


2. Stainless Steel Hair Spring H 3 Li col D 


3. Long Life Cam (no gear teeth) 
oo 4. Corrosion Resistant Link and Screws rresowre 


’ 
RS HELICOID GAGE DIVISION Vacuum 


AC ip AMRERICARS CHAIN & CABLE GAGES 


ry 929 Connecticut Avenve * Bridgeport 2, Connecticut 


Reapers’ Views, cont. . . 


be readily checked. The observed 
values will then enable the estimator 
to improve his later estimates. 

P. FERENCZ 


| Chemical Engineer 


Canadian Industries, Ltd. 


| Montreal, Canada 





| 
| 
| 
| 


® The many readers who have shown an 

interest in Dr. Ferencz’ April article will 

ke glad to learn that he is now preparing 

1 special report on applied statistics for 
chemical engineer.—Ep. 


Ecological Approach 


Sir: 

Let me congratulate you upon the 
excellent article by Vannevar Bush in 
your June issue of Chemical Engi- 
neering—“Engineers and Their Fu- 
ture.” 

Our progress so far, particularly in 
agriculture and medicine, has not been 
an unqualified blessing. We have had 
an increasing amount of pests and 
diseases, affecting plants and stock as 
well as man, which apparently spring 
from a weakening of some inner re- 
sistance, not easily diagnosed. No 
amount of better and more pesticides, 
as Mr. Bush states as necessary, will 
solve the problem. Figures can be 
quoted to show that pests have multi- 
plied with the pesticides. 

The right approach to our prob- 


| lems today is the ecological approach. 
| The development of this understand- 
| ing, now making steady progress, is 
| the most significant in recent years. 


This brings us to the soil condi- 
tioners about which Mr. Bush is so 


| enthusiastic. He says himself that 


these conditioners are not digested by 
bacteria in the soil. 

But some bacteria, like saprophytes, 
live upon organic matter and are neces- 
sary to control pathogens. If sapro- 
phytic bacteria are deprived of their 
food by chemicals which will do the 
other jobs of organic matter in the 
soil, where will that leave the patho- 
gens? 

The ecological approach requires 
that such new soil conditioners be first 
tested for their effect upon disease re- 
sistance, reproductive ability, and gen- 
eral stamina of the crops grown in 
soils so treated. Where are such tests 
considered important today? I have 
not been able to locate one experi- 
ment station working on this. 

H. E. Lossrem 
Bloomingburg, N. Y. 
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he 
BANBURY 


MIXERS 
produced ty 


FARREL-BIRMINGHAM 


Photo: Size B 


- m | ‘ Banbury Mixer. 
@swiveL JOINTS ) 


New lower torque Barco Swivel Joints 
enable you to put flexibility where you 
want it — without the nuisance of sag- 
ging, flopping, non-rigid lines. Easy to 
position lines for good drainage on 
steam applications —no water pockets, 
better temperature control! Exclusive 
design provides 360° swivel action plus 
side Sexibility to prevent binding. No 
leakage under varying conditions of 
vacuum or pressure, heat or cold. Ask 
for engineering recommendations and 
latest literature. 


Q@REVOLVING JOINTS 


Here is Barco’s new, improved Type 
IBR Revolving Joint for supplying 
steam, water, oil, or other fluids to 
rolls, dryers, drums. Inherent low 
torque is little affected by pressure, 
speed or temperature —*hanks to spe- 
cial ball bearings used in combination 
with self-lubricating graphite-carbon 
bearing. Internal parts are readily 
accessible— usually without removing 
joint. Single flow or syphon styles. Ask 
for Bulletin 300, 


} 


[ 
BARCO WUuwfacturing Co: 


1816L Winnemac Ave., Chicago 40, Ill. @ In Canada: The Holden Co., Ltd. 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 
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Cutaway view showing PARKER O-rings in contro! valve of Ross Hydrapower Steering Gear. 


PARKER O-RINGS... for 
Simplified Sealing 


THIS IS IT 


Cross section drawing 
of O-ring in groove, 
sealing under pressure. 


It’s easy to design your product to incorporate 
PARKER synthetic rubber, leakproof O-ring seals. 
That’s why they're economical to use. A simple, 
small groove is all that’s required. There is no 
structure to support; no added weight. They can 
be used in either moving or non-moving applica- 
tions ... are easy and economical to replace. 
PARKER is the one source for all standard 
O-rings to meet specifications covering fuel, hy- 


draulic and engine oil services .. . and for special 
service O-rings of tested and approved compounds. 
Ask your PARKER O-ring Distributor (see right) 
for Catalog 5100, or write The PARKER Appli- 
ance Co., 17325 Euclid Ave., Cleveland 12, Ohio. 


|Dezmmalzer 


O-RINGS 


ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 
AKRON, O. 


B. W. Rogers Co. 
850 So. High St., Akron 9, Ohio 


BOSTON, Mass. 
Irving B. Moore Corp. 
65 High Street, Boston, Mass. 


BUFFALO, N. Y. 
Hercules Gasket & Rubber Co. 
327 Washington St., Buffalo 3, N. Y. 


CHICAGO, Ill. 
Air Associates, Inc. 
5315 W. 63rd Si., Chicago 38, Ill. 
Shields Rubber Co. 
108 N. Clinton St., Chicago 6, III. 


CLEVELAND, O. 
Cleveland Ball Bearing Co. 
3865 Carnegie Ave., Cleveland, Ohio 
Neff-Perkins Co. 
1360 West 9th St., Cleveland 13, Ohic 


DALLAS, Tex. 
Air Associates, Inc. 
3214 Love Field Dr., Dalias 9, Tex. 


DAYTON, Ohio 
J. N. Fauver Co. 
1534 Keystone Ave. 
Dayton 10, Ohio 


DETROIT, Mich. 
J. N. Fauver Co. 
49 West Hancock St., Detroit 1, Mich. 


FORT WORTH, Tex. 
Adco Industries 
3414 Camp Bowie Bivd. 
Fort Worth 7, Tex. 


INDIANAPOLIS, Ind 
Korhume! Stee! & Aluminum Co. 
1916 .N. Meridian St 
indianapolis 2, Inc. 


KNOXVILLE, Tenn 
Leinert Engineering Co. 
412 E. 5th Ave., Knoxville 5, Tenn. 


LOS ANGELES, Calif. 
Aero Bolt & Screw Co., Inc. 
1071 Arbor Vitae Ave. 
Inglewood, Calif. 
Synthetic Rubber Products Co. 
1538 South Eastern Ave. 
Los Angeles 22, Calif. 


MIAMI, Fila 
Air Associates, Inc. 
International Airport, Miami, Fla. 


MILWAUKEE, Wis. 
Allrubber Products & Supply Co. 
612 So. Second St., Milwaukee 4, Wis. 


MINNEAPOLIS, Minn 
Van Dusen Aircraft Supplies, inc. 
2004 Lyndale Ave., South 
Minneapolis 5, Minn. 


NEW YORK, N. Y. 
Durham Aircraft Service Co. 
5615 Northern Bivd., Woodside, N. Y. 
Nielsen Hydraulic Equipment, inc. 
298 Lafayette St., New York 12, N. Y. 


PHILADELPHIA, Pa 
Goodyear Supply Co 
1506 Latimer St., Philadelphia, Pa. 


PITTSBURGH, Pa. 
Shields Rubber Co 
137 Water St., Pittsburgh 22, Pa. 


PORTLAND, Ore 
Hydraulic Power Equipment Co. 
2316 N. W. Savier St., Portland 10, Ore. 


ST. LOUIS, Mo 
Metal Goods Corp. 
5239 Brown Ave., St. Lovis 15, Mo. 


WICHITA, Kan. 
Standard Products, Inc. 
650 E. Gilbert, Wichita 11, Kan. 


CANADA 
Railway & Power Engineering Corp., Ltd. 


TUBE FITTINGS ¢ VALVES * O-RINGS 
Plants in Cleveland « Los Angeles » Eaton, Ohio + Berea, Ky. 
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THE GREER REMOTE-CONTROL MANIPULATOR 


Rivaling the versatility of a human 
hand, Greer’s new manipulator 
permits a man to handle dangerous 
materials by pushing buttons! 


The assignment wasn’t easy. Greer engineers 





knew the complex mechanics involved in human 
hands. The simple act of picking up a pencil, 
for example, may encompass half-a-dozen dis- 
tinct and separate motions. But today — after 
years of patient research and development — 
Greer is proud to present the proved solution 
— the Greer Bridge Hydraulic Manipulator. 

Providing the operator with complete protec 
tion and unimpeded view, this manipulator is 
ideal for such applications as handling radio- 
active and highly toxic materials, dangerous 
chemicals, and others. 

It is a product of Greer Research & Develop- 
ment, a division accustomed to dealing with 
such out-of-ordinary problems. This department 
maintains a staff of expert engineers at your 
disposal; please feel free to call on us at any 
time. There is no cost or obligation. 


RESEARCH & DEVELOPMENT 


Operator, in photo on left, automatically engages 2%” 
finger-action tool capable of exerting. up to 1500 Ibs. Vise 
and socket tools are shown in tool holder. 


A MASTER CONTROL BOARD PINPOINTS OBJECTS, CONTROLS 7 SEPARATE MOTIONS 


Push buttons contro! all motions. Positioning motions are (a) Rotation of both upper arm and Elbow action is provided by a 22” 
Rates of motion are determined by longitudinal, (b) transverse, and wrist is accomplished through a sys- forearm rotating in a vertical plane 
foot or hand control. Mobi (c) vertical. These motions are pro- tem of gears and worm gear drive. through a 135° arc. This motion can 
trol panel is mounted on “ i vided by (a) mobile bridge, (b System is adjusted to prevent inter- produce 2100 inch-lbs, of torque 
and keeps operator opposite work. trolley, and (c) hydraulic ram. action between motions. with 100 Ibs. load. 


GREER HYDRAULICS INC. - 454 EIGHTEENTH STREET - BROOKLYN 15, NEW YORK 
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Welded 40-gal. polyethylene separator constructed from cast tubing and sheet. 


Polyethylene 


The corrosion resistance of this thermoplastic mate- 
rial of construction to a number of corrosives, with its phy- 
sical properties, forms available and applications. 


J. L. HUSCHER 


American Agile Corp., Bedford, Ohie 


Within a relatively short period, 
polyethylene has reached a leading po- 
sition among industrially used plastic 
materials. Total world production can 
be expected to reach about 140,000 
tons annually within two to three 
years. 

During the war, use of polyethylene 
was reserved for military purposes. It 
played a major role in the development 
of radar equipment. 
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When released for civilian use after 
the war, engineers were quick to recog- 
nize its many outstanding physical and 
chemical properties. Polyethylene has 
reached considerable proportions dur- 
ing the course of a very few years as a 
material of construction for the chemi 
cal process industries. It has replaced 
lead, tin, copper, and stainless steel 
among other materials in some appli- 
cations. 


CHEMICAL AND PHYSICAL PROPERTIES 


Chemical composition of poly 
cthylene is rather simple, as it consists 
of a long essentially-saturated hydro- 
carbon chain. 

Standard polyethylene 
now available in the U.S. have a mo- 
m 18.000 to 21,000. 


thermo 


] 
gTaics O 


lecular weight f 
It is 
plastic material, which, as may be ex- 
pected from its chemical composition, 
is inert to most gases and chemicals at 
temperatures up to 165 deg. F. It is 
totally unaffected by water and has 
outstanding electrical properties. At 
room temperature, polyethylene has a 
60-75 percent orthorhombic crystalline 
structure, the balance being amor 
phous. Upon heating above’ 150 deg. 
I’., transformation of the crystalline 
structure into the amorphous phase 
begins. This transformation is about 
completed when the melting point 
(239 deg. F.) is reached. It has the 


a greyish translucent 


lowest specific gravity of any commer 
cial plastic and is insoluble in sol- 
vents at temperatures below 155 deg. 
I’.—but some solvents at 
higher temperatures. 

Table I is a summary of the most 
important physical properties of poly- 


soluble in 


cthylene. 

Polyethylene remains flexible over 
a wide temperature without 
addition of any plasticizers. As a mat- 
ter of fact, it is incompatible with 
most other thermoplastics and _plasti- 
cizers, except for certain synthetic 


range 


rubbers, polvisobutylene, and paraffins. 
The mixture of polyethylene and poly 
isobutylene is of particular interest, 
since it results in a material of greater 
flexibility, particularly at sub-zero 
temperatures. 


FABRICATING METHODS 


Hand in hand with the recognition 
of polyethylene as outstanding mate- 
rial for the chemical and allied indus 
trics grew the need for larger and more 
complicated shapes. The usual fabri- 
cating methods such as injection and 
compression molding, extruding, and 
even casting were not suitable or eco- 
nomical. Therefore new methods had 
to be developed. 

Most common method for joining 
plastic materials, ic. cementing, can- 
not be satisfactorily used with heavier 
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NO! PLEASE! 
NOT MORE 
LOW 
MAINTENANCE! 





DOLLARS AND SENSE... 


point to “Eveready”’ No. 1050 In- 
dustrial Flashlight Batteries ...de- 
livering twice as much usable light 
as any battery we've ever made 
before. Their unique construction 
prevents swelling or jamming in the 
case ...has no metal can to leak or 
corrode. 











The terms “‘WKarhate” and “EBrer adu r 
trade-marks of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


IN CANADA; National Carbon Limited, Montreal, Toronto, Winnipeg 


OTHER NATIONAL CARBON PRODUCTS 


HEAT EXCHANGERS - 
BRICK «+ 


PUMPS «+ 
STRUCTURAL CARBON + 
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VALVES PIPING 


SULPHURIC ACID CUTTERS - 


SERIES 310A 


“KARBATE” | 


BRAND 


Standard 
HEAT EXCHANGERS 


EATURING lower cost per unit area of heat transfer surface, 

National Carbon’s new Series 310A “Karbate” Shell-and-Tube 
Heat Exchanger replaces the well known Series 240A Exchanger. 
Retaining all the time-proved advantages of its predecessor, this 
exchanger also provides new design improvements... products of 
many years’ experience in the application of impervious graphite 
to heat transfer equipment. 

Another new model, Series 90A, replaces the previous Series 
7Q0A to provide increased capacity and several new and improved 
features of construction. 


NO OTHER DESIGN OFFERS ALL THESE ADVANTAGES 


@Lower cost per unit area 

@ Interchangeable single- and multi-pass construction 

@ Low tube and shell side pressure drop 

@Easy tube replacement 

@Factory stock for quick shipment 

@Separate and removable “Karbate” impervious graphite fixed and 
floating end covers 

@Rugged Type SN cover connections 

@ Oversize shell connections—built-in vapor belt and impingement 
plates 

@Removable “Karbate” impervious graphite tube bundle with 
stainless steel baffles 

@ Asbestos composition, ‘Neoprene’, or “Teflon” gaskets 


NO OTHER MATERIAL comBinES ALL THESE PROPERTIES 


@Chemical resistance to practically all corrosive fluids 

@ High rates of heat transfer (three times that of carbon steel) 
@ Immunity to thermal shock 

@ Low maintenance 


Write for New Catalog Section $-6740 


¢ TOWERS + TOWER PACKING + BUBBLE CAPS - 
HYDROCHLORIC ACID ABSORBERS 








a 


Welded and flanged polyethylene cross. 


sections of polyethylene. This is due 
to its inertness to most chemicals used 
as adhesives. Thin films of polyethy] 
cne have been cemented chemically 
with a certain degree of success. Ab- 
sence of a suitable cementing tech- 
nique for heavier sections is the chief 
reason for use of the hot gas welding 
method for fabricating polyethylene 
shapes. 

Principle of the hot gas welding 
process for thermoplastic materials is 
similar to that of the oxy-acetylene 
welding of metals, The open gas flame 
furnishing the welding heat in the lat- 
ter process is substituted by a stream of 
heated inert gas (nitrogen, air, carbon 
dioxide, etc.). Filler rod employed in 
the plastic welding process is usually 
of identical composition as the parent 
material. In view of the sharply-de- 
fined melting point, polyethylene lends 
itself excellently to this simple vet 
extremely versatile and reliable joining 
method. 

Filler rod is laid down into the 
welding joint while the hot gas stream 
is applied to the space between the 
filler rod and the parent material. This 
permits the deposition of multi-layer 
welds for heavier structures. Contrary 
to the welding of metals, the penetra 
tion of the filler into the base 
material is very limited, vet a strength 
of welding seams up to 90 percent 
that of the material has been 
achieved. Polvethylene can also be 
easily drilled, sawed, and machined on 
wood and metal working machinery 


rod 


bas« 


Unusual properties of polvethylene 
(such as its large coefficient of expan 
sion) must be taken into account be 
fore considering its use. It is advisable 
to have its fabrications carried out bv 
specialists who are familiar with all 
the pecularities of material and design 

Polvethvlene installations can be 
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Polyethylene valve. 


used up to 150 deg. F. and frequently 
up to 175 deg. F. The fabricator 
should be completely informed about 
the intended use of the equipment— 
i.e. type of corrosive exposure, concen- 
tration, temperature, etc.—to adapt 
the design to the particular end use 
and to safeguard proper functioning. 


VESSELS 


For certain containers, storage tanks, 
and reaction vessels polyethylene can 
be employed in the form of self-sup- 
porting fabrications, comprised of 
sheets, plates, extruded and cast tub 
ing. 

Polyethylene containers are in use 
for handling and shipping corrosive 


Table I—Physical Properties of Polyethylene 


Mechanical Properties (at 70° F). 


Property Unit 


Ultimate tensile str Lb. /in.? 
Lb. /in.? 
ps 


Yield point 

Elongation 

Impact str., 

Stiffness 

Modulus of elasticity 

Tear resistance oe 

Shear strength (0.125" thickness) 

Compressive strength at 1% de- 
formation 

Hardness 


Izod 


Therma! Properties 
Thermal conductivity 
Coefficient of linear expansion 


Specific heat Cal. [gg /°C. 


Flow temperature 
Melting point 
Deformation under load 


oe 


Electrical Properties 
Dielectric Strength 
0.125" sheet) .. 
Volume resistivity 
Dielectric constant (60 to 10° cycles) 
Power factor (60 to 10'° cycles) 


(Short time, 


Lb. /in? 
Lb. /in. thickness 
Lb./in.? 


Lb. /in.? 
Rockwell, R-scale 


Btu. /hr. /ft.2/°F./in 2.15 
oF 


2000 Lb. /in.? 


V./Mil 
Ohm-em 


Polyethylene duct line, 10 by 18 in. 


chemicals, particularly hydrofluoric 
acid. These containers are fabricated 
from molded, extruded, and cast sec- 
tions. They offer complete rigidity 
in addition to outstanding corrosion 
resistance, impact resistance, and light 
weight. Such containers weigh about 
$ of their equivalent in glass and 1/13 
of that in lead. The economic impor- 
tance of these containers is evident in 
view of increasing shipping costs. 

In keeping with the tensile proper- 
ties of polyethylene, supported struc- 
tures are recommended where consid- 
erable internal pressure exists—such as 
in constantly-filled tanks—or where 
mechanical abuse is predominant. 

(Continued on page 276) 


Method 
STM D638-49T 
M D638-49T 
M D638-49T 
M D256-47 
M D747-48T 


Average Test Result 
1, 800-2 ,000 
, 200-1, 300 
400-500 
16 


5 000-19 , 000 
,000—19 , 000 


Johnson Shear Jig 
ASTM D695-44T 
ASTM D785-48T 
Cenco-Fitch App. 
ASTM D696-42T 
ASTM D569-43T 


9x 10-* 
0.55 


106 
110-120 
0.6 


ASTM 1D621-B-44T 


460 ASTM D149-44T 
he ASTM D257-46T 
2.3 ASTM D156~-471 
0.0005 ASTM 1D150-47T 


Table 1[—Standard Sizes of Extruded Polyethylene Pipe 


Nom. Pipe 
Size, In. 


1S tm pt ps 
APOE 


a ewok 
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Est’d. 
Burst Pressure, Psi. 


Standard 
Shipping Length, Ft. 
400-coil 
400-coil 
300-coil 
300-coil 
250-coil 
200-coil 
200-ceil 
100-coil 
25-str 
25-str. 


Weight Per 
Ft., Lb. 
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for reasons why DURCO 
equipment— in DURCO alloys = 
works better, lasts longer, 
solves your corrosion problems 


These DURCO products are representative 

of the DURCO family of engineered equipment. 
All are designed to operate at peak efficiency 
and are manufactured in special DURCO alloys 
to withstand severe corrosion! 


Durco F Valve. Non-sticking, non- 
lubricated. Teflon sleeve elim- 
inates metal-to-metal con- 
tact. Highly satisfactory 
in toughest chemical 
service. Sizes: 4” 
through 2”. 


Durco Heat Exchangers. Simple and 
efficient units for heating or 
cooling corrosive liquids. De- 

signed for flexibility in 
mounting. Available in 
several DURCO 
alloys. 


THE DURIRON COMPANY, Inc. 


DAYTON, OHIO 


Series R Durcopump. A heavy duty 
centrifugal pump for severe 
corrosive service. Available 
with interchangeable wet 
end parts in special Durco 
alloys for most corro- 
sive conditions, 


DURCO Exhaust Fans can be ob- 
tained in sizes, drives and 
capacities to meet most 
requirements. Avail- 
able in Duriron 
and Durichlor, 


[| Bulletin 647—F Valves 


[| Bulletin P/ 1— Durcopumps 


Duriron Acidproof Pipe. Highly re- 
sistant to almost all commer- 
cial acids at practically all 

concentrations and tem- 
peratures. Installed 
by usual plumbing 
methods as per- 
manent lines. 


THE 
DURIRON COMPANY, INC, 


DAYTON, OHIO 


[| Bulletins on Heat Exchangers 


a Bulletin M7/1103— Fans 


Please send me the Bulletins checked. LJ Bulletin PF/1—Pipe and Fittings L] General Catalog 53 





Corrosion Resistance of Polyethylene 





Acetaldehyde Acetic Acid Alcohol, Ally! 





KEY TO CHARTS 
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Calcium Hypochlorite Carbon Disulphide 






















































































(Continued on page 266) 
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*Trade-Mark 


Experienced 


Offers an 
extensive 
line of 
oxygenated 


solvents and 





chemicals 





The solvents and chemicals sold under the ENJAY* 
Oval Trade-Mark are outstanding for high quality 
and dependability. Every day more industries are 
calling on the long experience of the Enjay Company 
... Making greater use of the diversified line of 
solvents and chemicals marketed by Enjay to in- 
crease product quality. 


Reliable 


ENJAY markets this wide range 
of industrial chemicals: 


Petrohol 91 (Isopropyl Alcohol) Polypropylenes 
Petrohol 95 (Isopropyl! Alcohol) Butadiene 
Petrohol 99 (Isopropyl Alcohol) lsoprene 
Secondary Butyl Alcohol Dicyclopentadiene 
Isoocty! Alcohol Aromatic Tars 
Isopropyl Acetate Paratone 
Secondary Butyl Acetate Parapoid 
Acetone Paratac 

Methyl Ethyl Ketone Paranox 

Ethyl Ether Paraflow 
Isopropyl Ether Vistanex 
Diisobutylene Naphthenic Acids 
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Diversified 


ENJAY products are marketed in bulk or in 
quantities to fit your requirements. 
ENJAY COMPANY, INC., 15 West 51st St., New York 19, N. Y. 
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balancing 
steam supply 
and 

demand 











economically — 
automatically | 
with the Ny 
FOSTER WHEELER 
ACCUMULATOR 


Now you can operate your boilers at their most economical level, 
and automatically supply eonstant-rate, high-pressure steam to your power 
plant plus steam for the severe fluctuating needs of your process departments. 


























The Foster Wheeler Steam Accumulator automatically takes the “swings” of 
intermittent high-steam demand by storing the heat energy of steam in a large quantity 
of water under pressure, and at saturation temperature, and releasing the energy in 
the form of steam at a lower pressure. Thus, with the boiler plant operating at its most 
economical constant rate, the accumulator will receive, condense and store steam during 
periods of low process-plant demand and return it to the steam lines during periods 
of high demand in the processing departments. 


REDUCES REQUIRED BOILER CAPACITY INCREASES BOILER EFFICIENCY 

In plants without an accumulator, boiler The censtant load at which the boilers op- 
capacity to meet peak process loads may erate in conjunction with an accumulator, 
need to be double the average load. How- _ plus the ability of the accumulator to supply 
ever, where an accumulator is installed, all peak demands, assures constant steam 
boiler capacity need only be sufficient to pressure, maximum efficiency and capacity 
meet the average load. Thus a reduction in both power generation and process work. 
is made possible in the size or number 

of boilers required. 





RUMI NBEL SIAN Nt PA ROTI et EE ORT 


Each Foster Wheeler Accumulator is designed 
to meet the particular requirements in your plant. 
Installations have been made as small as 200 cu. 
ft. and as large as 176,000 cu. ft. Send us the 
details of your problem today. Write to: 








FOSTER WHEELER CORPORATION 
165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER @) WHEELER 
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Notice... 























This is the eleventh in a series of chart 
data presentations. 











Coming: 

Polyvinyl Chloride, Nov. 1952 

Polyesters, Dec. 1952 
Already Published: 

Zine Chieride Furane Cements, Dec. 1951 
Se Phenolic Cements, Jan. 1952 
Sulphur Cements, Feb. 1952 
Silicate Cements, March 1952 
Tantalum, April 1952 
Aluminum, May 1952 
Hastelloy C, June 1952 
Hastelloy B, July 1952 
Hastelloy D, Aug. 1952 
Carbon & Graphite, Sept. 1952 
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from 
SMALLEST 
for shipyard 
operation 


LARGEST 


for industrial 
application 


ria eh ead eR See 2 ACRE HT NE AEN 


ACME IMPREGNATORS ARE MORE EFFICIENT! 


The small impregnator illustrated 

only 36" in diameter. It is one of a b 
especially designed and precision-built 
specific conditions for a dock installation. 


The large Horizontal Jacketed Impregnator, 

11'-4" in diameter and 17'-6" in length, has a 
11,000 gallons. It operates at 150 p.s.i. working p 

full vacuum at a temperature of 650°F. An efficient h 
mechanism provides smooth operation of the 5-ton do 


. 
: 
: 
' 
: 


Whether your processing problem is a midget 

or a giant in size— whether it encompasses engineering 
and design or fabrication alone—at Acme 

you will find the skill, the equipment and experience 

to insure the most economical solution. 


ALMMVE, 


4Cm¢ 
Opp, 
RS a, tang 
HG, 
Mel e7) 
WE 
(a) 
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SLICK ceramic coating on screw at left moves wet gypsum 


without jamming conveyor. 


LARGE ceramic coated cones for use where high temperature, 


corrosion and thermal shock are problems. 


New Look at Ceramic Coatings 


Advent of new high-temperature ceramic coatings 
justifies a reappraisal of the field for use in conjunction with 


chemical processing equipment. 


W. A. BARROWS, Barrows Porcelain Enamel Co., Cincinnati, Ohio 


Recent 
large part by the jet-engine program, 
has resulted in a completely new group 
of porcelain enamel coatings. These 
coatings deserve new attention from 
chemical engineers, because of their 
unusually high heat and 
their corrosion resistance. 

Porcelain enamel and ceramic coat 


research, prompted in a 


resistance 


ings are being used today as coatings 
for chemical processing vessels, acid 
storage tanks, tanks, 
piping, and smoke stacks. Present day 


brinc chemical 


use of these coatings is only a small 
part of the potential chemical appli 
cations. 


HEAT AND CORROSION RESISTANCE 


Basically, the new high-temperature 
ceramic coatings are, as the name im 
plies, coatings designed to withstand 
substantially higher temperatures than 
ordinary porcelain enamels. Whereas 


ordinary porcelain enamels are limited 
to sustained use at temperatures of less 
than 1,000 deg. F., the high-tempera- 
ture ceramic coatings generally can be 
used at temperatures of 1,600 to 1,800 
deg. F. for long periods of time, corro 
sion and mechanical factors normal. 

Normal weather does not cause cor- 
rosion of metal parts coated with these 
ceramic coatings. The coatings com 
pletely cover the metal parts. 

\cids and alkalis present a particular 
corrosion problem which requires ad 
ditional consideration. It can be stated 
generally that there are two groups of 
porcelain enamels and ceramic coat- 
ings: (1) those which are suitable for 
use only under normal atmospheric 
conditions and can thus be used with 
solutions that are normally free from 
acids and alkalis, and (2) those which 
are resistant to most acids except hy 
drofluoric acid. 
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\s an example of ceramic resistance 
Solaramic—a __ special 
ceramic coating——will withstand reduc 
ing and oxidizing atmospheres and is 
reasonably resistant to chlorine, sul- 
phur dioxide or trioxide, carbon diox 
ide, and vanadium gases. Samples of 
Solaramic 52-10 on acid and alkali 
tests showed 0.0005 grams per sq. in. 


characteristics, 


loss in 6 percent citric acid solution at 


boiling temperature for 24 hr. Loss of 


0.0007 gm. per sq. in. in 5 percent 
sodium pyrophosphate solution at boil- 
ing temperature for 24 hr. was ex- 
perienced. 

Che problem of alkali resistance of 
porcelain enamels is somewhat similar 
to that of acid resistance. It can be 
stated generally that ceramic coatings 
are resistant to mild alkalis and deter 


gent solutions. 


BASE METAL FACTORS 


It is important that chemical engi 
neers be familiar with certain other 
factors, particularly those concerned 
with the characteristics of the metal 
to which the ceramic coating is to be 
applied. 

For example, porcelain enamel can 
be most easily applied to enameling 
iron and cast iron. Cold-rolled steel 
provides the next best base. The new 
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NEW hemile SEAL ENDS LEAKAGE TROUBLES 


ONI-BUMT 


series E531 centRIFUGAL PUMP 


The “REMITE” Mechanical Seal of this 
pump presents a revolutionary new develop- Send today for catalog No. 
ment in pump design... eliminates leakage ET-452, giving e — ww 
7 : neering dala on e a 
. assures long, trouble free life. Series 1531 Uni-built Centrif- 
" : A carbon seal ring faces on a “REMITE” ugal Pump. 
Cross-section showing Remite 


Mechanical Seal. floating seat—a new type of material, so hard 
it will scratch glass—wear-proof and corro- 
sion-resistant! This Seal is self-lubricating. 

Note the pump shaft... super-finished high grade steel . . . oversized for mini- 
mum deflection . . . quiet. The impeller is of sound hydraulic design, mechanically 
balanced, with balance ring and relief holes to reduce thrust. The heavy duty ball- 
bearing motor is normally furnished as drip-proof, but is also available in splash- 
proof, totally enclosed and explosion-proof models. 

B & G Series 1531 Uni-built Pumps are made with capacities to 1200 GPM, 
heads to 400 feet. 


BELL & GOSSETT 


Dept. CR-14, Morton Grove, Ill. 
Canadian Licensee: S. A. Armstrong Lid., 1400 O'Connor Drive, Toronto, Canada 


CHEMICAL ENGINEERINGC—October 1952 





The conveyor that reaches anywhere 


; FLEXIBLE VACUUM- 

NEUMATIC SYSTEM 

Vacu-Veyor uses a vacuum pickup noz- 

Ble and a flexible 3-inch hose to carry 

Material to the unloader. If desired, a 
ressure hose can be used for discharge. 
he Vacu-Veyor can convey material as 

far as 100 to 200 feet horizontally and 

gs high as 65 to 100 feet above its 

source 

TYPICAL LABOR SAVING APPLICATIONS 


Removal of sand from sand blasted ship fuel tanks 
is one of the widely successful applications of the 
Vacu-Veyor. In a typical case, it used to be neces- 
sary to have 8 to 20 men shovel thousands of 
pounds of sand and remove it by “bucket brigade.” 
Now,rwo men with a Vacu-Veyor remove this sand 
at a saving in labor cost sufficient to pay for the 
machine in a month 

Another practical application of the Vacu-Veyor 
is the moving of sand and other material from 
trucks into high feed hoppers 


Vacu-Veyor moves into 
tough, tight spots to unload 
sand, grain, chemicals or 
any granular material. It 
provides pneumatic trans- 
port of material where only 
buckets and shovels could 
otherwise be used. In un- 
loading tanks, bins, trucks, 
railroad cars and ships, one 
man can move up to 25,000 
pounds of material per hour. 





VACU-B | AY CO. inc. 





Please send specific detail information applying to the 


___business 


FR ne 
Address 


Signed 


Write for 
free booklet 


CorROSION Forum, cont... 


Porcelain enamel-coated cup for radiant 
burner replaces solid ceramic cup. 


Porcelain enamel coated pipe cut to show 
exterior and interior coating. 


high-temperature ceramic coatings, on 
the other hand, can be applied to any 
of the commonly available stainless 
steels, including straight chrome stain- 
less. However, one of the new high- 
temperature coatings is designed for 
use on the 1010 steels and will greatly 
improve the heat resistance of cold- 
rolled steel. Generally, non-ferrous 
metals do not form a good base for 
the application of porcelain enamel or 
ceramic coatings. 

Porcelain enamel and ceramic coat- 
ings both can be applied according to 
strict tolerances. If necessary, toler- 
ances of a few thousandths of an inch 
can be held. Ordinary coatings run 
from 0.005 to 0.03 in. High-tempera- 
ture coatings are generally applied at 
a thickness of 0.001 to 0.0015 in. 

Mechanical impact which various 
porcelain enamel and ceramic coatings 
can withstand is extremely high, and 
it can be stated as a rule of thumb that 
the coatings will adhere to a metal up 
to the yield point of the metal. 

Coefficient of expansion of brazing 
materials and the low melting point 
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of solder makes them impractical for 
coating with ceramic coatings. Pieces 
of non-uniform thickness result in non- 
uniform penetration during fusing of 
the glass. 
RAW MATERIALS 

Raw materials (metal oxides and 
fluxing agents) for ceramic coatings 
are widely available. Therefore, cost 
and supply problems, which confront 
chemical engineers more and more dur- 
ing these days of scarce and expensive 
metals and alloys, are considerably 
lessened when these.coatings are used. 
Almost any ceramic coating can be 
supplied readily at a relatively low 
cost. Certain frits (frits are the raw 
material mixture from which the coat- 
ings are prepared), costing as high as 
$2/lb. are the exception. Most frits 
cost about 10 c./lb. However, even 
the expensive mixtures have more than 
justified their use, because coatings 
of these frits are applied in vhin films 
and have increased tremendously the 
life of parts on which they have been 
used. At the same time, they have re- 
duced maintenance costs. Coatings 
prepared from the lower cost frits have 
proven to be good materials because of 
their good competitive price position 
and other desirable characteristics 
when compared with results obtained. 


Copper-Clad Steel 
In Commercial Production 

Commercial production of copper- 
clad steel plate, a new engineering ma- 
terial combining the special properties 
of copper and steel, has been an- 
nounced by Lukens Steel Co. Copper- 
clad steels are expected to meet a 
long-felt want for many electrical, heat 
transfer and corrosion applications re- 
quiring copper’s high conductivity and 
corrosion resistance combined with 
steel’s low cost, strength and rigidity. 
Applications will include electrical ap- 
paratus, evaporators, hot water heaters, 
heat exchangers, tube sheets, tanks and 
vessels. 

Combining unique chemical and 
physical characteristics with good fab- 
rication properties, copper-clad_ steels 
simplify problems of equipment and 
fabrication in many types of applica- 
tions. Fabrication time can be cut con- 
siderably, cutting production costs. For 
many types of equipment a smaller 
thickness of copper-clad steel can serve 
the same purpose as a thicker section 
of solid copper, reducing material costs 
and saving space and weight. 

Available in plate gages only, Lukens 
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HEIL 1277 SHELL AND TUBE EXCHANGER 
WITH NOCORDAL* TUBES 


LONGER SERVICE LIFE 


Acid Solutions. 
YOU SAVE TIME AND MONEY 


Field Tested Designs. 
LOWER OPERATING COST 


With Efficient Design | 
STANDARD DESIGNS AVAILABLE FOR 


© Shell and Tube * Immersion Coils 
© Electric Units * Jet Agitators 





Here’s the answer to your 
acid heating or cooling problem... 


Nocorda! is Practically Inert to Most Strong 
Pre-Engineered Standard Units Available in 


Superior Heat Transfer Characteristics Coupled 


"1290 , 

HEIL PROCESS EQUIPMENT CORP. ‘Zirsces 1 ons 

Other Heil Products Include: Lined Steel Pipe @ Acid Proof Maintenance Materials 
@ Lined Process Tanks @ Lead Fabrication @ Solid Plastic Construction 


PUT NOCORDAL" 


IMPERVIOUS GRAPHITE HEATING 
AND 
COOLING UNITS TO WORK FOR YOU 


* Trademark 


IMMERSION GRID UNIT 


Representatives in all 
Principal Cities 








This Plant Claims Their 


HEAT SAVINGS PAID 


A 


Nicholson expansion steam 
traps were installed by a proc- 
essor on tank heaters and coils 
where various unit temperatures 
from 160° to 185°F had to be 
maintained. The steam tempera- 
ture was 320°F. Figuring the 
difference in heat loss between 
Nicholson traps discharging con- 


Agitators 
Crystallizers 
Dryers 
Evaporators 
Heat Exchangers 
Kettles 


CATALOG 
751 
OR SEE 
SWEET’S 





densate at 160° and others 
discharging it at about steam 
temperature, they feel heat loss 
was cut nearly in half. Due to 
their effectiveness in controlling 
temperature as well as draining 
condensate, Nicholson traps are 
paying for themselves in many 
industries. 


or Hot Water 


Sterilizers 
Storage Tanks 
Washers 
Water Stills 


Pipe Coils 
Radiators 
Retorts 
Steam Stills 


206 Oregon St., Wilkes-Barre, Pa. 








CE NICHOLSON Juy 





TRAPS - VALVES - FLOATS 
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NOW=-A SHAFT SEAL 
THAT WITHSTANDS 


Prevents 
Leakage of: 


\ EXPENSIVE 
CHEMICALS 
INFLAMMABLE 
alel tiie. 


ifep <i 
GASES 


CORROSIVE 
LIQUIDS 


SOLVENTS 


Other John Crane Teflon 


Products includ 


gaskets. Also, ports 
machined fo your particu 


quirements 


rise Designed 


~WATH 


“TYPES. 


Mechanical Seal 


This revolutionary seal was developed by Crane 
Packing Company after two years research and 
field testing—expressly for use with hard-to- 
handle chemicals. Its flexible wedge ring and 
sealing ring are molded from the remarkable new 
plastic, Teflon, which is not affected under any 
known corrosive or solvent service. 


John Crane engineers thus put the unique proper- 
ties of Teflon—high heat resistance, extremely 
low friction and chemical inertness—to practical 
use in the Type 9 Seal. Result: a new, efficient 
way to handle corrosive liquids and gases that 
never before could be effectively controlled by 
conventional, flexible-type mechanical seals. It can 
be employed at temperatures up to 500°F. 


The Type 9 Seal gives consistently dependable 
service on all rotating shaft applications, such as 
centrifugal pumps, turbines, speed reducers, fosi- 
tive displacement pumps and agitators. 


Write today for new booklet describing the John Crane Type 9 Shaft Seal 


CRANE PACKING COMPANY poe 


1809 BELLE PLAINE AVE. e CHICAGO 13 


ILLINOIS > JOHN CRANE 


Corrosion Forum, cont... 


copper-clad steel consists of a layer of 
copper permanently and uniformly 
bonded to one side of a carbon stecl 
backing plate. Cladding percentages 
of 10, 15 or 20 percent of total plate 
thickness will be regularly furnished in 
plate sizes up to 120 in. width, 380 in. 
long and * to 14 in. thick. Copper 
clad steels are also available in flanged 
only or flanged and dished heads. 
Ilomogeneous and dense in struc 
ture, the copper is unchanged in any 
way by being bonded to the steel. 
Characteristic special 
sistance and excellent electrical con 
ductivity are assured. Two types of 
cladding are regularly furnished; oxy- 
gen-free high conductivity copper for 
applications, and 


corrosion —_re- 


special electrical 
phosphorus deoxidized copper for im 
proved weldability. Other copper and 
copper alloys can also be produced in 
the form of clad steels. 

Mechanical properties of copper- 
clad steel are governed by the tvpe of 
backing steel used. Backing steel may 
be any of the plain carbon or low alloy 
steels of flange or firebox quality con- 
forming to ASTM or ASME specifica- 
tions. 

Lukens copper-clad steels can be 
sheared, formed or rolled according to 
standard procedures. Uniformity of 
cladding thickness facilitates fit-up and 
aids welding. 

Lukens copper-clad steels are manu- 
factured by precision assembly of pre 
determined thicknesses of copper and 
stecl in “sandwich” form prior to 
heating and rolling, similar to the 
method used for all Lukens clad steels. 
[his procedure assures accurate, uni- 
form cladding thickness. Rolling the 
assembly under controlled, even heat 
and pressure assures components that 
are permanently bonded into one in- 
tegral plate. The copper surface is not 
exposed to the atmosphere during 
heating, nor is it in direct contact 
with the mill rolls, assuring a clean, 
uncontaminated surface. 

Lukens Stec] Co. manufactures the 
broadest line of clad steels available, 
including nickel-clads, stainless-clads, 
Inconel-clad, Monel-clad and the new 
copper-clads. First manufactured in 
1930, their uses have grown widely 
since in clad form only a small frac- 
tion of high-cost corrosion-resistant 
metal is necessary to give equipment 
users the same benefits achieved by 
using the metal in solid plate form. 

(Corrosion Forum continued ) 
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“...S0ftens my beard quicker.” 





“..leaves my hair silkier.” 


You Assure 


Consumer Acceptance 
with 
Drew Fatty Acids 





“..makes dishwashing easier.” 


Many of today’s best-selling items are based on 
Drew Coconut Fatty Acids. These superior fatty 
acids make important contributions to product qual- 
ity that mean increased saleability and repeat sales. 


Drew is the country’s largest producer of Coconut 
Fatty Acids. We know from experience what quali- 
ties the consumer demands in the products you make. 
And we know how those qualities can be assured. 


DREW 


PRODUCTS 
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“a more effective antiseptic.” 


Drew’s great production not only assures you of a 
dependable supply, but guarantees you the right 
fatty acid for your requirements. Moreover, Drew 
Fatty Acids are yours at competitive prices! 

Remember! Drew produces over 20 different fatty 
acids. And, to help you make the most of Drew 
superior quality, we offer you the technical assistance 
of the foremost company in the field. Write today 
for our valuable free booklet on fatty acids. 


TECHNICAL PRODUCTS DIVISION 


E. F. DREW 2 CO., Ine. 


15 EAST 26TH STREET, NEW YORK 10, N. Y. 
BOSTON « PHILADELPHIA ¢ CHICAGO 
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with purer 
product color 


eee USE 


DARCO G-6 


When color purity is important to the sale of your product, 
you can meet the toughest specs by filtering with Darco 
G-60 activated carbon. It’s the most effective color-remover 
known . . . takes out the last trace of unwanted color that 
might impair your product’s success. 


Long the standard for research laboratories, Darco G-60 is 
completely free from extractable contaminants. It’s truly 
premium in quality, and premium in filtering efficiency, too. 


You can rely on Darco G-60 for your most difficult de- 
colorizing, brightening and deodorizing work, because it filters 
three to four times faster . . . retains less solution . . . permits 
longer press cycles . . . absorbs more impurities per pound 
than any other carbon. 


IMAGINUITY at work 


Several million gallons of high purity solvent became acci- 
dentally discolored and could not be sold. One alternative 
was to re-distill at a plant 1000 miles distant. Instead, 
DARCO was used . . . with complete success, and at a cost of 
only one-tenth of a cent per gallon. 





DARCO G-60—Highest purity...by the gram or carload 


POLYETHYLENI 
Continued from page 262 


Principal application of supported 
polyethylene fabrications can be found 
in the form of tank linings—both the 
stationary and removable type. They 
are gradually finding their way into 
many varied industries. Chemically, 
they often excell other types of tank 
linings such as hard rubber, neoprene, 
polyisobutylene, vinyl base materials, 
and various other corrosion-resistant 
paints and lacquers. They offer the 
additional advantages of being white, 
which may be attractive with respect 
to cleaning. 

In general it is preferable for such 
liners, especially those of larger dimen- 
sions, to be fabricated at the site of 
final installation. The flexibility of 
polyethylene and discrepancies in the 
dimensions of the tank and the adapta 
ble liner may lead to imperfect fitting, 
which in turn may have undesirable 
effects on the liners. Polyethylene 
liners of extremely large size and 
intricate design can be secured in posi- 
tion by riveting, screwing, or nailing 
the liner to the supporting structure 
and subsequently covering the heads 
of the rivets, screws, or nails with 
polyethylene caps. These caps are 
welded to the liner to insure a leak- 
proof container. 

The plating industry in particular 
has found these fabricated _ poly- 
ethylene liners to have extremely long 
life, and their use is being quickly 
accepted in the textile industry where 
the storage and handling of bleaching 
solutions has always presented a prob- 
lem. Since polyethylene is tasteless 
and odorless, it has found acceptance 
in the brewing industry where it is 
extensively used in pipe lines as well 
as in lining of storage and fermenting 
tanks. 


PIPE AND FITTINGS 


Diameters of polyethylene pipe run 
up to 6 in. and continuous lengths up 
to 400 ft. Table II lists the standard 
sizes of polyethylene pipe available as 
well as their working and_ bursting 
pressures. 

As in the case of container fabrica- 
tion, the hot gas welding method for 
thermoplastic materials has contribu- 
ted greatly to the extended use of poh 
ethylene in chemical and related pipe 
line installations. Completely secure 
joining of individual pipe sections is 
attained through weld-sealed ball and 
spigot type joints and all-welded fit- 
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Welded 8 in. duct line with damper. 


tings. Flanged connections permit 
connection to existing lines of other 
construction materials. Polyethylene 
valves (all polyethylene with the ex- 
ception of the valve packing) round 
out the line of polyethylene fittings 
available today. 


DUCIL AND EXHAUST SYSTEMS 


Polyethylene is of particular interest 
for use in the construction of exhaust 
systems carrying corrosive vapors and 
fumes. Obviously there are limitations 
in size and temperature, but dimen- 
sional limits can be greatly enlarged by et ” 
proper design of the fabricated sec- WHY STRESS THE TERM TAILOR-MADE” ? 
tions and by use of supporting mem- Because — today’s filter cloth requirements in the chemical and allied 
bers such as steel strapping or even 
steel or wood sections. 

For outside installations, only black 
polyethylene should be used to im- 
prove the weathering resistance. The HOW DOES NFM FIT INTO YOUR PICTURE ? 
white material is affected by damaging Because — we weave all these synthetic fibers and know the problems 
ultraviolet ravs. 


fields are so complex that special service and techniques are essential 


of handling each yarn type 


SPECIAL APPLICATIONS 


Special applications include meter- Because — being able to weave as little as 100 yards of special con- 


ing wheels for measuring of hydro- structions or odd widths, we can be your filter cloth ‘pilot plant’ 
fluoric acid, bleach tank covers with 
custom built attachments, and stirrers 


using polyethylene-covered steel stems WHAT SHOULD YOU DO? 


onto which solid polyethylene blades 


nigel Write us about your problems on liquid or dust filtration. We'll send 
are welded. 
literature, samples and ideas gained from our long experience in 


REFERENCES ° ° 
serving your industry : ; 
U. S. Patent 2,220,545 Dow Chemical NFMC—T.M. epplied for 
Co. (R. D. Reinhardt): “Method of Weld- ** Reg. TM for du Pont's acrylic fiber 
ing Thermoplastic Materials.” + TM-UCC 
E. Hunter, W. G. Oakes, R. B. Richards, 7 7 ; 
& E. L. Midwinter: “The Properties and Weavers of oledustrial Hilter Media for ovet —Aorly Years 
Uses of Polythene’, British Plastics, 


March 1945 ; y 

G. Haim & H. P. Zade: “Welding o 

astics.” (Crosby, Lockwood & Son, @ National liter Wledia Corp. 
.. London E. C. 4.) 


Haim & H. P. Zade: “Fabrication 


Methods for The rmoplastic s Materials General Offices & Mills: New Haven 14, Cona. 


Used in the Construction of Chemical 


Plants and Equipment,” Material of Con- 
struction in the Chemical Industry, 1950. Western Office & Factory: Salt Lake head 1, Utah 
A. Schwarz: ‘‘Polyaethylen| in der Sales Offices—Rep - 


sts t F 
—_ rs qo = as cw Maly " Chieage 8, III. Cincinnati 16, Ohio Houston, Texas Oslo, Norway Johannesburg, South Africa 
P i istics,” Modern Pla stics, Nov. 1950. 2627 West 19th St. Roselown Center Bidg. 1406 Second Notional Bonk Bidg. Wicolei Friis Edward L. Bateman 
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‘Tubing made of Haynes alloys gives long, uninterrupted service under 
severe conditions of heat, corrosion, or oxidation. The tubing can be 
obtained in four different alloys, each having a particular combination 
of unusual properties to combat certain service conditions. The chart 
below shows some of the media these alloys resist. Typical applications 
are heat exchangers, coils, calandrias, and fluid lines. 

All four Haynes alloys are supplied in welded or welded and cold 
drawn tubing. Most common welding methods—including metallic-are 
and Hewtarc welding—can be used in fabricating the tubing installa- 
tions. If you wish further information about Hayves alloy tubing, 


contact the nearest Haynes Stellite Company district office. 


USE TUBING OF FOR RESISTANCE TO 


HASTELLOY Alloy B Hydrochloric acid, wet hydrogen chloride gas, 
ali sulphuric acid, phosphoric acid, organic acids, 
iron 
high temperatures. 


HASTELLOY Alloy C Nitric acid, free chlorine, acid salts, hydro- 
(nickel-molybdenum- 


chloric acid, sulphuric acid, phosphoric acid, 
chromium-iron) 


organic acids, sulphurous acid, high tem- 
peratures. 
MULTIMET Alloy 


(cobalt-chromium- Oxidation, high temperatures. 
nickel-iron) 





HAYNES Alloy No. 25 Oxidation, high temperatures, carburization, 


(cobalt-chromium- , —_ : 
i wet chlorine, nitric acid. 
tungsten-nickel) 


Haynes Stellite Company 


A Division of 
Union Carbide and Carbon Corporation 
UCC) 


i/4 
TRADE-MARK Moy General Offices and Works, Kokomo, Indiana 
BG aceite Sales Offices 
fv 





Chicago — Cleveland — Detroit — Houston 
Les Angeles—New York—Son Francisco—Tulsa 
“Haynes,” “Hastelloy,” “Heliarc,” and “Multimet’ are trade-marks of Union Carbide bit 


end Corbon Corporation. 
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model 21-201 lsotope- 


Ratio Mass Spectrometer, a 
special purpose instrument 
for measuring ratios of sta- 
ble isotopes in gases. 


ay 
ie |p 
 : 


f 
model 21-401 serves as a combination 


analytical and isotope-ratio mass spec- 

trometer. 
CONSOLIDATED Model 21-401, the newest member of Consoli- 
dated’s family of mass spectrometers, is a compact, medium-price 
instrument, ideal for those laboratories having moderate analytical 
loads. It provides (1) automatically recorded mass spectra for 
quantitative analyses of gaseous or light-liquid mixtures, and (2) 
precise, recorded ratios of stable gaseous isotopes. Like the widely 
used Model 21-103, it is exceptionally accurate and incorporates 
many automatic, time-saving features. For the multitude of indus- 
trial and scientific applications not requiring extremes of mass 
range, sensitivity, and operating speed, the Model 21-401 is of 
maximum value. Write for Bulletin CEC-1821. 


Consolidated Engineering 


CORPORATI analytical 
300 North Sierra Madre Villa, Pasadena 15, California BUKSfaviteaies 


Sales and Service through €E€ INSTRUMENTS, INC. for — 
a subsidiary with offices in: Pasadena, Philadelphia, and industry 
Chicago, Dallas. 
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mass 
spectrometer 


priced right 

for laboratories 
having moderate 
analytical loads 





ANALYTICAL SERVICE — here to serve you if your 
analysis requirements do not justify the purchase of an 
instrument. This precision analytical laboratory service 
has been operated at the Consolidated factory in Pasa 
dena since 1949—utilizing mass spectrometry under 
the supervision of Consolidated’s experienced staff. For 
cost, handling of samples and other details, request 
Bulletin CEC-1813. 
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OV Edited by Richard V. Reeves 





What’s wrong with communica- 
tions today? Plenty. That’s obvious. 
ENGINEER >A New Approach—What industry 

‘ needs today is an approach based on 
common sense and mutual respect 
all around—from janitor to chairman 
of the board. 

But how can the engineer put a 
common-sense approach to communi- 
WORKER cations to work? 

Let’s look at some examples 
PA Fresh Viewpoint—George L. 
New,* a young employee of the Du 
Pont Co., has written an excellent 
paper on communications from the 
point of view of a recent engineering 
graduate. In it, he develops the con 
cept of equality. He points out that 
the essence of communication is shar- 


| ing. And to share implies equality. 











He maintains that a sharing of infor- 
. y mation can only take place in such 
THIS ISN’T EITHER, BUT... an atmosphere of equality. He illus- 
trates his point with examples which 
we quote: 
> How It’s Done—‘‘Let us examine a 
form of communication that has been 
functioning since man first learned 
to speak. It is used by men in all 
walks of life but hardly recognized 
for what it is by its commonness. This 
is the communication that is poten- 
tially existent between persons equal 
in some respect whether it be socially, 
economically, or circumstantially. It 
is known by titles ranging from bull 
session to seminar. It is best explained 
by examples. Our first is that of the 
soldier who is assigned to a new out- 
fit and who will, even while he un- 
packs his bag, look for another soldier 
having the same rank as himself. 
When he finds one, whether he be 
Private, Sergeant, or Captain, he will 
ask ‘What's the deal here?’ He will 
generally be able to learn in one brief 
and completely unrestricted session 
all of the pertinent facts about the 
organization from the Commanding 
Officer’s disposition to leave policies, 
esprit de corps, and even a good por- 
7 > . tion of the latest rumors. The soldier 
Here y ou Have Communication would never consider getting his in- 
formation from a superior or subordin- 


WHY: Because the communication process functions best @t¢ ssociate. 
“Our second example is one of the 


where you have equality. Throw in a sincere desire to 
: h ang passerby who happens upon the scene 
communicate, honesty of purpose and common sense and of an accident and who will in ming- 























s . . 
you're in business. * Se 
See p. 288 for author credit. 


. 
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Leasing General American terminal facil- 
ities is sound management. By leasing, 
you can figure operating expenses exactly. 
General American public tank storage 
terminals are located in 5 of America’s 
richest markets. Complete privacy is 
guaranteed. The modern equipment is 
yours to use, without any investment, 
without risking capital. 


GENERAL AMERICAN 
TANK STORAGE TERMINALS 


A Division of General American Transportation Corporation 


135 South La Salle Street Chicago 90, Illinois 


5 tank 
storage terminals 


Ta) 
important marketing 
areas 


@ Port of New York (Carteret, N.J.) 
@ Port of New Orleans (Goodhope, Lo.) 
@ Chicago ® Houston 
@ Corpus Christi 








... are the features 


illustrated plus a thorough 
understanding of 


HAMMOND BAG & PAPER CO. 


Generat Offices: Welisburg, W. Va. 


Plants in Welisburg, W. Va. and Pine Bluff, Ark. 





HIGH PURITY 


WATER 


For Process, Boiler Feed & Other Needs 


*The new Penfield Mono-Column De- 
mineralizer pictured above performs 
all its operating functions completely 
automatically — even recuts in effluent 
when proper pre-set purity is reached 
after automatic regeneration. Write for 
full information on units of any de- 
sired capacity up to 10,000 gph. 


FILTER 


PENFIELD MANUFACTURING CO., INC. 
: Penfield "Planned Purity" PAYS! 


COMPLETELY 
AUTOMATICALLY * 


Operating on the most efficient deioniz- 
ing technique known (intimately mixed 
cation and anion exchangers in a single 
unit tank), raw water passes through a 
Penfield Automatic Mono-Column De- 
mineralizer only once — yet comes out 
with resistance reported as high as 20,- 
000,000 ohms. No heat or steam power 
is ever required and there are no valves 
to operate, Even regeneration is accom- 
plished completely automatically by the 
simple flip of a single switch. 





RUBBER-LINED, SARAN- 
LINED & NICKEL TANKS 


Specially fabricated to suit your individyal re- 
quirements by Penfield’s Tank Fabricating and 
Lining Division. Write today for complete 
details. 











19 High School Ave. 
Meriden, Conn. 


DEGASIFIERS 
DEMINERALIZERS 


| stander 


You anv Your Jos, cont... 


ling with the crowd ask another by- 
‘What happened?’ Here 
again, the desired information is freely 


| and unrestrictedly transmitted. Very 


infrequently will the passerby attempt 
to get his information from the officer 
in charge at the scene. 
>What Makes Communications 
Click?—“‘An analysis of these two ex- 
planatory examples will show that in 
each case there has been an indi- 
vidual with an idea and the desire to 
share it. There has been another per- 
son interested in that idea. Through- 
out both of these examples the feel- 
ing of equality has been predominant 
and, in no case, does either party hold 
back in fear of committing a faux pas.” 
Mr. New points out that just such 


| an approach could be used by industry 


when hiring potential employees. 

The trouble with the traditional 
interview type of approach is that both 
the interviewer and the prospective 
employee are basically inequal, the 
interviewer being a relatively im- 
portant officer in the company. Both 
are on their guard lest one or the 
other make a misstatement. 

As Mr. New puts it: 

“As a first step in seeking informa- 
tion about Company A, the graduate 
will attend a preliminary job inter- 
view with a designated representative 
of the company. In this interview 
the representative will tell the gradu- 


| ate a bit about the company’s prod- 


ucts and policies while he is at the 
same time busily appraising the po- 
tentialitics of the graduate. During 
this interview the graduate is usually 


| permitted to ask questions. He may 


ask questions, but—and the but is 
important—he generally feels that his 
questions had better be intelligent 
ones. A foolish question at this time 


| could easily create a poor impression 


and hence ruin his chances for em- 
ployment. The graduate leaves this 


| type of interview thinking not so 
much of what he has learned about 


the company, but instead, wonder- 
ing if he made the grade with the 
interviewer. 

> What Was Wrong—“An analysis 
of this example made in the light of 
our previously derived hypothesis will 
show that even the prerequisites of 
communication were missing since, 
although the graduate was interested 
in receiving an idea, the interviewer 


| was engaged in an assigned task of 


' 


evaluation and hardly in a position 
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BY 











CONTROL 


INFRARED ANALYSIS 











How Six Leading Firms Cut Costs with Infrared 


MERCK & COMPANY 
For assay of penicillin G in fermentation 
broths. Cost $3.50/assay. Time: 2 hours. 
Faster, cheaper and less tedious than 
other methods. 


A. B. DICK COMPANY 
For selection and control of raw 
materials; control of finished graphic 
arts products. Most tests completed 
in 2 minutes compared to 2 days for 
conventional methods. 


Qe 


Rie 
Perkin-Elmer Spectrometer at A.B. Dick Company 


E. 1. du PONT de NEMOURS & CO., INC. 
For rapid, accurate determination of 
small amounts of water in Freon. Five 
minutes per determination—accurate 
to 1 ppm. 


SMITH, KLINE AND FRENCH LABORATORIES 
Assay khellin and visnagin, two new 
drugs, in seed extracts. Drugs are diffi- 
cult to distinguish by conventional meth— 
ods because of chemical similarity. It is 
a 20-minute routine for infrared. 


Spectrophotometer at Smith, Kline and French 


CHEMICAL ENGINEERING—October 1952 





HOOKER ELECTROCHEMICAL CO. 
Concentration of gamma isomer in benzene 
hexachloride. Infrared routine completed 
in 10 minutes, at a fraction of cost 
and time by other means. 


| 
. | 
Perkin-Elmer Spectrometer at Hooker Electrochemical 
JULIUS HYMAN & COMPANY 
Production control for insecticides, raw 
material specification, etc. Two instru- 
ments run 24 hours a day on 8-hour shifts 
for 4000-5000 analyses per month. Less 
than 3% down time. 


eee ea 


Perkin-Elmer Spectrometers at Julius Hyman & Co. 
—_——_@——— 


Bulletin #100 containing complete details on these case 
histories will be sent on request. Our laboratory is at 
your service for complete evaluation of infrared methods 
to your problems. For additional information write to: 
The Perkin-Elmer Corp., 8830 Main Ave., Norwalk, Conn. 


For Optical Design and Electro-Optical Instrument 


PERKIN WY ELMER 
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to be desirous of sharing an idea. 
As for the spirit of communication, 
the graduate could have no feeling 
of equality while sitting under the 
spot light of appraisal. Therefore, we 
can say that if communication existed 
at all under these circumstances, it 
was in a restricted and limited state. 
| » The Blind Spot—‘“Let us examine 
a second phase and one which is 
often the final major step in indus 
trv’s communication with the gradu 
ate prior to his actual hiring. We shall 
assume that he has created a reason 
ably good impression in the mind of 
the preliminary interviewer. ‘he grad 
uate is then summoned to the main 
office of the company where a monc 
tary offer is made for his services. At 
this time the graduate is told what his 
new job and duties will be. However, 
chances are that his attention is quite 
fixed on the dollar value which has 
been placed upon his abilities. He is 
comparing it with other offers or 
translating it in terms of a new con- 
vertible or a home. Frequently the 


Aluminum IS Non-Toxic company representative who makes 
to— Courtesy of Parke, Davi : 

: seed iia eects the offer and describes the duty is one 

who is several vears removed from the 


graduate’s potential job. This repre 
sentative in the past may well have 








Al -s Sa 50 t 80% occupied and excelled in the gradu 
uminum ves 0 ate’s prospective assignment. Un 
“ : fortunately the past is long ago and 


many things have happened in the 
intervening years. ‘he speaker’s mem 


ory may be clouded by time. He may 

; ‘ : gloss over the unpleasantnessess for 

Therefore— aluminum is widely used for: | the mind quickly shelves these things. 
He may make his explanation as brief 
as possible because he has things of 
Gluconic acid Penicillin greater importance on his mind. Per- 
haps he just isn’t quite sure what it 
ita was that he did do in this position. 
Calcium gluconate Sorbose > They're Still Fencing—“Here, as well 
Dextrolactic acid Riboflavin | as in the preliminary interview, the 
graduate may be permitted to ask 

questions. Here again the bugaboo of 

Alcoa development engineers have many years’ the foolish question arises and the 
feeling that it would be unwise to 


Citric acid Chloromycetin 


Oxogluconic acid Streptomycin 


experience in adapting aluminum to such 
create a poor impression On Onc so 


applications. They are anxious to share their high in the company’s hierarchy. Al 
though the graduate leaves this inter 
view with definite knowledge of what 
IALCOA| his compensation will be, quite likely 

ALUMINUM COMPANY OF AMERICA there will be a bit of doubt in his 


1860-K Gulf Building - Pittsburgh 19, Pennsylvania mind about his new duties. 
“Here another analysis may be 


made. The two prerequisites of com- 
munication have been filled. The 


® 
A L . @) A tinal iw A L U M t N UM company’s representative did have an 


knowledge with you. Simply write: 


idea and the desire to transmit it. The 
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graduate was interested in receiving NEW Ea 7000 Ib 2 

that idea. It was apparent, however, 28 it] iS TRUCKS 
that there could be little feeling of , 

equality under these circumstances. BY CLARK EQUIPMENT 


Therefore, we can say that communi- 


cation did exist but in a somewhat 
restricted and limited state.” he a dom ab Wy 
Mr. New suggests, as a solution, a ey 0 yo 


novel experiment tried by Du Pont. 


> Du Pont Lifts Smoke Screen—“Job 4 
applicants who had passed through the planning fon the Futune 





preliminary interview phase at Du 
Pont were invited to the main office 
= further — we At cog time The NE W, Improved 
icy were introduced to other recent 
graduates who are members of the UTILITRUCS eas: set aq new 
company and who are doing, as nearl\ high in fork-truck design 
as possible, the same type of work and construction 
that the applicant will be doing if ana Advanced features insure a { 
when employed. Now we have the longer life, lower cost, Wf vDynatork- 
following condition: greater ease of operation, i shige : 
1. Two persons of a similar educa and increased work v Chenge” Clutch 
eal Take 1 capacity. They are : 
tional bac ground; ; rougher and tougher oy Dynamic 

I'wo persons with relatively the than any handling job in oranieg 
same age and experience; the 6,000-7,000-pound 

These two persons are sharing range, that any steve- 


, ‘ ° i ndr 
a common interest in the same job. doring boss, foundry 
boss or steel-mill 


“In order to remove the foolish foreman can dream up. 
question bugaboo, both parties are 


, 


le t dite’ Chak ti The detailed features of these 

made to understanc lat no ques 10nS new UTILITRUCS show why they 
asked or statements made during their master the ever-increasing burdens 
discussion will ever find their way put upon materials handling equipment 
back to management. The applicant by modern production methods and 


is given to understand that the em- techniques. See for yourself why 
, . they set new high standards for 

ployee who is to act as the transmitter the fork-truck industry, 

will in no way be called upon to eval- ; 


uate him. The employee is made to : w ¥ Increased 
understand that he is free to give BOTH POWER : | ume 
whatever reasonable time is required —- \G Lifting Speed 
for the transmission of ideas and that TYPES 32 : e | v henclaes 
whatever job he is doing at the time HAVE ALL THESE ime ” % ¢ terore Semiery 
will wait. ¥ Protection 


> Now There’s Contact—“‘Under these IMPROVEMENTS .. ea : y a 
: Vv Increased 
V compact— . Braking 
MANEUVERABLE ; eit 
: v Dynamic 


circumstances most of the normal bar 
ricrs to occupational communication 
have been removed. The questions t oa 
which arise in the mind of every job V NEW FoRK \ el 
applicant can now be expressed. Even MOUNTING — iB, 

ones which would normally seem to V 25” FREE-LIFT ernst vs 

have little bearing on an occupation = 

but can and rs assume pie im V INCREASED CLA RK ELECTRIC ano GAS POWERED 
portance in the mind of the newcomer ORIVER VIStEELITY 7 @) 4.4 TRUCKS 
can be answered. Some of the ques V CENTER-PIVOTED AND POWERED HAND TRUCKS - INDUSTRIAL TOWING TRACTORS 
tions, for example, that have arisen STEERING AXLES 

during these discussions are these: V EASE AND 

What kind of a person is your boss? CONVENIENCE 


How difficult is it to find housing in OF SERVICE 
this arca? Just what kind of work are INDUSTRIAL TRUCK DIVISION » CLARK EQUIPMENT COMPANY + BATTLE CREEK 8, MICHIGAN 


V INCREASED Please send: () Utilitruc literature 1 Material Handling New: 
Jj Have Representative Call, 
DRIVER COMFORT 





you doing now? What are your future 
possibilities with the company? Does 
someone breathe down your neck to V CUSHION TIRES 
keep you on the job? Is there any STANDARD 
definite training program on your job? 

And many questions including vague 

rumors that begin ‘Is it true that . . .?” 


Name 





Firm Name. 





Address 





City 
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PLA 


GOLD AND SILVER 


Sheet, Foil and Ribbon, pure and in alloy. 
Seamless Tubing. Laboratory Apparatus and 
Process Equipment. 

Karat Golds. Fine Gold Anodes. 


Laboratory Wares of all description. 


Stills, Retorts, Electrodes and other 
Special Process Equipment to order. 


Sheet, Wire, Tubing, Gauze and Fine 
Foils. 


Platinum Metal Catalysts — Concen- 
trated forms and on carriers. 


Palladium, Iridium, Osmium, Rhodium 
and Ruthenium. 
Fine, Sterling and Coin. Sheet, Wire, 
Circles and Foil. 
We hist a Fine Silver Anodes. Rolled, Cast or in 
e pay highest prices for scran Shot Forms. 
platinum and have facilities fo Silver Brazing Alloys and Fluxes for every 


prompt recovery of spent plati- 5 ; 
industrial requirement. 
num and palladium catalysts. q . 


WE INVITE YOUR INQUIRIES AND WILL SEND ON REQUEST FOLDERS: 
C-20, “Platinum, Gold and Silver for Science, Industry and the Arts” 
C-21, “Platinum and Palladium Catalysts”. 


THE AMERICAN 


Salts and Solutions. 





| PLATINUM WORKS 


PRECIOUS 


METALS 231 NEW JERSEY R.R. AVE., 


SINCE 


1875 NEWARK 5, N. J. 
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>And No Bugaboos—““I’o answer 
questions that involve an_ honest 
opinion is not at all difficult under 
the previously mentioned conditions 
of equality. Questions about the job 
are best answered by showing the ap- 
plicant the job that was in progress 
when he came in or by introducing 
him to other men of the same level 
and asking them to tell in their own 
words just what they are presently 
doing. Questions as to working con- 
ditions will answer themselves as the 
applicant circulates about the various 
job locations and sees others at work 
or stopping, for a few minutes, for 
their afternoon pick-me-up at the 
coke machines. The rumor questions 
are perhaps, the least dificult to an- 
swer in this atmosphere because the 
applicant will feel that the employee, 
will have no personal axe to grind.” 
But selecting new job applicants 
isn’t the only outlet for the common- 
sense approach to communications. 
> How Not to Solve A Problem—Let’s 
look at the exmple of a company with 
the problem of disgruntled employees. 
The first act of this comedy opera 
opens in the offices of XYZ com- 
pany’s top-echelon management. 
Rumors of discontent in the plant 
have just reached the ears of these 
managers. The grapevine doesn’t say 
much more than the fact that there’s 
more grumbling than usual. 
> Quiz the Wrong People—So top 
management goes into a huddle, calls 
in the middle-management group. 
They ask these supervisors what’s 
wrong. They may never consider the 
fact that maybe these in-between 
supervisors, themselves, are the source 
of the trouble. Maybe some of these 
men have become martincts, others 
have shown unfair favoritism, or have 
departed in other ways from the rules 
for dealing fairly with employees laid 
down by the founder 150 years ago. 
So what happens next? Top man- 
agement decides that employee edu- 
cation is what’s needed. “We have to 
tell the man in the plant what a fine 


| company XYZ is to work for.” 

| » Pass the Buck—The next step is to 
call in an industrial psychologist. He 

| doesn’t know the situation that exists 


so he agrees that employee education 
is what’s needed. But, he points out 
that the thing to do is to get down 
to the employee level. “They’ve got 
twelve-year-old intelligence so we'll 
do our story in comic book form keep 
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An excellent example of Graver's skill in fabricating pressure 
vessels is this 10’ x 32’ desalting tank for use in a new refinery 
unit now under construction, The tank was built for an operating 
pressure of 300 psi. 


IN PRESSURE VESSELS 


The steady growth of the petroleém, petro-chemical and chemical industries 
has greatly increased the demand for specialized equipment, particularly new types 
of pressure vessels. 


Graver’s production facilities and skilled craftsmanship have provided the answer 

to pressure vessel problems for many years. Every Graver-built pressure vessel is 
fabricated in accordance with the ASME Code for unfired pressure vessels, the 
API-ASME Code as adapted to the special requirements of the petroleum industry, or 
to the even more stringent requirements set by customers. Complete X-raying, 

stress relieving and equipment for rigid inspection are additional features which 
assure that every fabrication will measure up to the requirements expected of it. 


Whether fabricated in steels, clads or alloys, every pressure vessel bearing the Graver 
nameplate bears the symbol of quality. 


GRAVER TANK & MFG. C0. NC. 
EAST CHICAGO, INDIANA 
NEW YORK + CHICAGO «+ PHILADELPHIA + DETROIT- WASHINGTON 


CINCINNATI + CATASAUQUA, PA. + HOUSTON + SAND SPRINGS, OKLA. 


r _ nr rr 
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YOU CAN 
STOP 


liquid 
carry-over 


in processing 
vessels 
WITH 


METEX 


MIST ELIMINATORS 


The unusually high efficiency with which these knitted wire mesh units 
remove the liquid entrainment that occurs in a wide variety of refining 
and processing operations has enabled engineers to: 


5. Design new equipment with smaller 


1, Improve product quality and elimi- 
dimensions. 


nate reruns. 
6; Achieve more economical process- 


2. Prevent contamination in subse- 
ing of lower grade materials. 


quent operations. 
7, Secure longer “on-stream” periods 


3. Recover valuable products previ- 
by removing corrosive liquids. 


ously lost. 
8. Prevent air pollution by objection- 


4, Operate existing equipment at 
able liquids. 


higher capacities. 
METEX Mist Eliminators can be used wherever the problem of liquid 
entrainment exists. By effecting complete removal of liquids, Mist Elim- 
inators contribute to more efficient and economical processing in such 
vessels as: 

COMPRESSORS 

SEPARATORS 

STEAM DRUMS 


EVAPORATORS 
ABSORBERS 
SCRUBBERS 


VACUUM PIPE STILLS 
FRACTIONATING TOWERS 
KNOCK-OUT DRUMS 


Get the full facts on METEX Mist Eliminators 
Write for bulletins giving detailed information — including limiting 
velocities, pressure drop, efficiencies, etc. 








——— 


Senet 


METAL TEXTILE CORPORATION | 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 




















662 EAST FIRST AVENUE ROSELLE, N. J. 


| would 
| propaganda in the world wouldn’t 
| change this man’s mind. 


October 
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ing it below the Flesch Readability 
Scale for 12-year-olds.” 

> Sanction the Wrong Answer—What 
happens when the employee gets these 
“comic books”? The rift between him 
and management grows wider, the 
grumbing increases, production falls 
off and good men quit. 

What was wrong? 
>No Forethought—Was common 
sense used? No. There was no at- 
tempt to get to the heart of the prob- 
lem to begin with. 

Was equally considered? No. No 
attempt was made to communicate 
with the workers in any way. The 
immediate thought was to “propa 
gandize” them. 
> Would This Be Better?—How much 
more intelligent it would have been 
to assume the workers had legitimate 
gripes and to try honestly to find out 
what they were. 

Mavbe if an understanding super- 


| visor called in some of his foremen to 


talk and listen man-to-man, he would 
have learned plenty. 
He might have found out, for in- 


| stance, that the worker spoke of his 
| company as a vague “they” or “those 


” 


guys in the front office,” not as “we” 
and “us.” Such a reaction alone 
have told him that all the 


It would be much wiser, in this 
case, to spend the propaganda money 
to find out why this man and his as- 
sociates say “they” instead of “we.” 
Then something positive could be 


| done about the problem. 


We could find many similar ex- 
amples throughout industry in every 
facet of communications from _pass- 
ing ideas up and down the line to 
management’s relations with the labor 
union. ‘ 

The important point to be brought 
out is that we ought to forget the 
fine points of psychology, mass be- 
havior and complex analyses of com- 
munications itself. Instead manage 
ment has got to come out of the pine 
panelled offices, donn a pair of over- 
alls and get alongside of the man who 
turns the valves. Then we may be 
gin to understand this complex prob- 
lem of communications. 

New, George, L., “Communication from 
the Point of View of a Recent Engineering 
Graduate.” Presented before the Rela- 
tions with Industry Division of the Ameri- 
ean Society for Engineering Education at 


Dartmouth College, Hanover, New Hamp 
shire, June 26, 1952 
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Practically Self-Cleaning Choice of Tube Materials 





Air-to-air heat exchanger has 
straight, smooth tubes with no 


~ Allis-Chalmers tube-type mo- 

tors can be built for service in 
pockets to collect dirt or mois- corrosive atmospheres. Tubes 
ture. Velocity of cooling air Acensealt may be made of a variety of 
through tubes keeps surfaces materials. Motors will carry 
swept clean. If sticky dirt piles Underwriters’ Label for Class 
up, tubes can be cleaned quick- I Group D or Class II Group 
~ ly with long handled brush. 5 F or Class Il Group G. 
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Uniform Cooling Compact 
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Tubes for carrying cooling air 
are distributed uniformly 
around the perimeter of the 
stator and along its full length. 
Result: heat travels over a 
short path and the interior is 
uniformly cooled, 


Allis-Chalmers tube-type mo- 
tors are little or no larger than 
open motors of the same rat- 
ing. Internal compartmenta- 
tion divides motor into two 
chambers, keeping pressure at 
a lower level should an inter- 
nal explosion occur. 


seas 





Get Complete Information Now — Ask your Allis-Chalmers district office repre- 
sentative about tube-type explosion-proof motors in sizes up to 3000 hp with 
Underwriters’ Labels to 800 hp at 3600 rpm, Or write Allis-Chalmers, Milwaukee 
1, Wisconsin, and ask for Bulletin 51B7149. 
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MAN OF THE MONTH: 


Kenneth M. Watson 


A triple-threat man—edueator, consultant, 
inventor—now heads Pure Oil Co.’s Research and 
Development Labs. at suburban Crystal Lake, Ill. 


Logical though the research mind is, it finds getting 
settled in a new job, home and travel routine tough to 
cope with. We hated to intrude at such a busy time, but 
finally found out Dr. Kenneth M. Watson would be glad 
to meet us at our booth at the National Chemical E-xpo- 
sition. 

Little questioning was necessary. Accustomed to dealing 
with first things first, Ken brought us from his boyhood 
in Wisconsin to the present date. In the process a lot of 
the very human traits of Watson, the man, came to light. 

Ken grew up on the banks of the Lemonwier river (a 
tributary of the Wisconsin river). He recalls that his 
greatest pleasure was hunting ducks before going to school 
in the morning. Today he continues this sport by shooting 
ducks from his front porch in Lake Zurich, Ill.—explaining 
that his farm is on a flight path between two small, neigh- 
boring la! _s. Pheasant also abound in the fields of his farm. 

Since the Dairy State boasts an excellent chemical engi 
neering school at the University of Wisconsin, Ken stayed 
close to home for his B.S. and M.S. His first and last 
venture into the world of music occurred then—playing 
French hor in the university band. Ken frankly admits 
that his sole purpose was getting into football games free 
and feels sorry for the bandmaster since his “‘tottling was 
sub-par.” 

After receiving his degrees he joined Hawthorne Works 
of Western Electric Co. (in Chicago) as an assistant in 
engineering development. In 1926 he returned to the 
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University of Wisconsin to teach chemical engineering and 
added Dr. to his name in 1929. 

In 1931 he joined the staff of Universal Oil Products’ 
Riverside Laboratories in charge of pilot plant and physico- 
chemical research, was later appointed director of engineer- 
ing research. 

Dr. Watson’s contributions to our war effort were many. 
In 1941, as a member of Gulf Oil Corp.’s engineering’staff, 
he headed the technical committee for the Neches Butane 
Products Co., Port Neches, Tex. This was a war project 
in our synthetic rubber program operated by five petroleum 
companics. 

In 1942 he returned to the University of Wisconsin as 
research professor of chemical engineering in the graduate 
school. Meanwhile he also served as a consultant to the 
War Production Board, Office of Rubber Reserve and 
technical advisor to the President’s interagency committee 
on carbon black in the crisis of 1945. He also served 
several industrial clients. 

Teaching hasn’t been Ken’s only educational contribu- 
tion. He has authored four engineering texts. During 
the busy war years he coauthored a three-volume series, 
“Chemical Process Principles,” widely used as texts and 
reference works. In 1948 he received the AIChE William 
H. Walker Award for “outstanding contributions to chem- 
ical engineering literature.” 

Ken was a consultant from 1950 until taking his new 
post with Pure Oil. During this time he qualified as a 
bona fide ocean voyager—making a trip to England every 
four months for a client. A versatile amateur photographer 
(running the gamut from 16 mm movies to various sizes 
of stills, black and white to color), he is most proud of his 
success in fully covering the pomp and circumstance of 
the recent Coronation. 

Ken also gives a good deal of time to the problems of 
administering a 140 acre farm at Lake Zurich. He believes 
the suburban location of the laboratories (40 miles NW 
of Chicago) is much more conducive to research than a 
city locale, but admits he may be biased—having never 
been an urbanite. Though his farm is 15 miles from the 
lab, it’s only a few minutes on the open road. Being snow- 
bound is no worry to this native Wisconsin though it 
would undoubtedly cause a city man some alarm. For 
example, one night last winter he was snowed out on com- 
ing home—could only reach an outlying farm building by 
auto. But a tractor managed to get him across the fields to 
his home. 

Ken describes his wife as “an Irish gal with considerable 
zip” and wants to name the farm in her honor. Though 
still undecided it’s a toss-up between “Irish Acres” and 
“Donnybrook Farm.” His 21-year old daughter is a geog- 
raphy major at the University of Miami. Ken confided 
that if we promised not to let her get wind of it, he thinks 
geography is the easiest way to a degree in Matrimony. 
Ken himself is a Scot and has heard that the Watson clan 
has an authentic tartan. He adds that if engineering ever 
palls he intends to have a suit made of this tartan and 
get a job in Chicago’s Buttery. 


(Personals continued on page 292) 
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FULLY PARTIALLY 
LOADED a LOADED 





Yes—BULK-FLO gives positive, gentle 
handling—fully or partially loaded 


nl 


LINK-BELT’s combined feeder-conveyor- elevator 
profitably handles hundreds of materials 





r 


ES, only BULK-FLO gives you all these 


advantages in a single unit... Choose from these five BULK-FLO 


designs: (1) Combined-run L-path. 


1. Positive movement of material. Solid 
flights substantially cover area of casing— 
no avalanching on vertical or steeply inclined 
runs. 

2. Gentler handling. Material is protected 
in individual “compartments” for minimum 
degradation. 

3. Self-clearing. To permit alternate han- 
dling of different materials and to prevent 
contamination of batches. 

4. With constant speed, capacity can be 
varied by regulating feed. 

5. No contamination from lubrication. 

6. Chains and casings can be metal-coated 
or made of alloy. Dust-tight. Can also be 
liquid- and vapor-tight. 

7. Horizontal, inclined, vertical or a com- 
bination of these paths in a single unit— 
often requiring less units, in less space, at 
lower cost. 

Ask your Link-Belt representative for fur- 
ther information. Or write for your copy of 
Book 2175. 


LINK 


FEEDERS - CONVEYORS - ELEVATORS 





(2) Loop-loading vertical path. 
(3) Separated-run L-path. (4) Sep- 
arated-run horizontal. (5) Com- 
bined-run horizontal. 


Single or multiple inlet open- 
ings can be obtained on all Bulk- 
Flo units except (2). 

Single or multiple discharge 
openings can be had with all units. 

Front or side discharge can be 
obtained with any vertical head 
sections. 


STS EORATT Spares ame 








Toronto 8, Springs (South Africa), Sydney (Australia). Offices in Principal Cities. 
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LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
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NAMES IN THE News, cont. . . 


Arthur R. Cripps. Development 
chemist for Plastic Film Co., Plain 
field, Conn. Has been chief chem 
ist for Paulsboro Mfg. Co., Fuller 
ton, Pa., floor covering manufac 
turers. 


Emest Hart. Fxccutive vice presi 
dent of ood Machinery & Chemi 
cal Corp., New York, in charge of 
supervising and coordinating the 
operations of all company chemi 
cal divisions. Formerly a vice presi- 
dent of FMC and president of its 
Niagara Chemical Division. 


Eugene D, Witman. Manager of agri- 
cultural chemical development, 
Columbia-Southern Chemical Corp. 
With the company for three years 
as agricultural chemical specialist in 


Every Contact Inch the market research and develop 
Highly Corrosion Resistant ment department. Previously with 


Sherwin-Williams as assistant di- 
OD Pumps are available, of course, unlined for rector agricultural chemicals di 
handling non-corroding slurries or solutions but vision. Doctorate from Ohio State. 
when protection is necessary, all contact surfaces are lined 
with rubber or neoprene. 


So, if you have a pumping problem that calls for a dia- 
phragm pump —regardless of the pH involved — get all the 


facts about the O.D.S. It can handle just about any slurry 

or solution found in industry. And it has one of the best 

low-maintenance features to be found among all pumps: 

a no-linkage, hole and slot-free diaphragm. Compressed 

air or vacuum actuates the diaphragm. 

Our Bulletin 309-R — recently issued — gives all the latest 

details about the O.D.S. Pump. In writing for a copy, tell E. D. Witman Jesse Werner 

us about your pumping problem. We have a line of acid- 

handling centrifugal pumps, too — the Olivites. Jesse Wemer. Director of commercial 
development of the General Ani- 
line Works Division of General 
Aniline & Film Corp. Has been 
technical assistant to the vice 


Se Na OAR a OA SN 


president in charge of operations. 
Came to GAF in 1938 as assistant 
manager, process development de 
partment of its Grassclli, N. J., 
plant. Doctorate from Columbia. 
New York 18 — 33 W. 42nd St. Chicago 1 — 221 N. LaSalle St FACTORIES: 
Ooklond 1 — 2900 Gloscock St Son Francisco 11— 260 Calif. St 
Export Sales Office — New York © Coble — OLIUNIFILT “eoreaeag tad John R. Skeen. From director of the 
market research department of Fos- 


ter D. Snell to vice president in 
OLIVER UNITED FILTERS teeters 
N. J. Continues as an industrial 


WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES specialist with the economic review 


CANADA Dorr g.m.b.h. Wiesbaden (16) WEST INDIES staff of NPA ; as director of the 
ol Te Ee aces hy 9g taft f NPA and as director of the 
Orillio, Ontario Dorr-Oliver S.a.R.L. Milano SOUTH AMERICA & ASIA Chemical Market Report, a Foster 

MEXICO & CENT. AMERICA Dorr-Oliver, N.V. Amsterdam-C mei . 1D. Sucll nublication 
Oliver United Filters inc tamford, Conn. . one é ° 

wad ons PHILIPPINE ISLANDS AUSTRALIA I 


Ookiand, Calif. E 
INDIA Monilo Hobort Duff Pty., Ltd. 


Dorr-Oliver (India) Ltd., Bomboy Melbourne ‘aaa : : r, ; : " 

EUROPE & NORTH AFRICA HAWAIIAN ISLANDS SOUTH AFRICA Thomas B. Drew. New member of 
ie) Oli S.A. B ' Honolu! E. L. Bateman Pty., itd Wy ad } = : , ait 
oes el r — “gy ee Schucaassocn, Seanwecah AE-C’s committee of senior review 
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ers. Head of the department of 
chemical engineering, Columbia. 


. Fred Gumham. Head of the de- 

partment of chemical engineering inf. i 

at Michigan State College. For the Acid Handling 
past four years, head of the chemi- 

cal engineering curriculum at Tufts. 

Studied at Yale and NYU. 


Robert K. Mueller. From assistant 
general manager to general mana- 


ger of Monsanto’s plastics division. How It Answers the 


Came to Monsanto in 1935 as a 

control chemist at its John F. ‘ Problem of Leakage 
Queeny plant; transferred to the = 

company’s plastics division at 

Springfield in 1939; manager of the 

division’s East plant, 1946; assist- 

ant production manager, 1947, and 

later production manager. 


William S. Vaughn. First vice presi- , 1 Hitustrated is the stuffing box 
dent of Tennessee Eastman Co. ong ™ Seema e Aen assembly of the Olivite Acid- 
and of ‘Texas Eastman Co. Has dae a Handling Pump. 
been a vice president and _assist- : 5 Since pump leakage is probably 
ant general manager of Eastman the Number 1 Enemy when han- 
Kodak Co. A new vice president dling corroding solutions, note 
of Tennessee Eastman: Fred R. how in the Olivite Pump, extra 
Conklin who continues as works precautions are taken to pre- 

; , : vent leakage: 
manager of the company’s plant in 
Kingsport, ‘Tenn. 
shaft and packing movement. The packing is not crushed nor 


The stuffing box floats on two rubber rings which permits 
o is the replaceable shaft sleeve scored. 


Lester D. Berger. Assistant to the 
general manager at Carbide and The lantern ring permits circulation of the lubricant, water, 
Carbon transferred to New York to solution, or grease. 
work = the company’s fine chemi- The resilient packing is of acid-resisting material styled for 
cals division. Has been at Oak long life. 


of correct and proper pressure by the yoke on the gland and 


general supervisor for Carbide op- 
packing. No “monkey” wrench required. 


erations. 


Ridge working directly under the ra) Simple spring loaded wing nut adjustment permits application 


Harold B. Freeman. Executive chair- Thousands of Olivite Acid-Resisting pumps have been supplied 
man, reinforced plastics division of the Process Industries during the past 20 odd years. The values of 
the Society of the Plastics Industry. these years of design, manufacturing and operating experience 
With the plastics department of aia seek ie pee roe 

are embodied in every 11/4", 2” or 4” Olivite Pump you purchase. 


American Cyanamid Co. 
Bulletin 308-R provides full details. When writing us please out- 


John W. Andersen. Group leader in line your pumping problems. 
charge of the chemical engineering 
research section of Monsanto New York 18-33 W. 42nd St. Chicago 1 - 221 N. LoSolle St FACTORIES 
~ = 9 a ; 1 aia } Ookiond | — 2900 Glasscock St Son Francisco 11 — 260 Calif. St Hoaleton, Po 
Chemical Co.’s central research tcosn Seles Olfics = Maw York. © Cable = CLICNNT testa Cone 


department in Dayton, Ohio. 
Joined Monsanto in 1949. Doctor- 


ate from the University of Wiscon- OLIVER UNITED FILTERS 


sin. 





. K. Scott. Manager, technical divi- WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES 


sion, Devoe & Reynolds Co., | canava Dorr g.m.b.h. Wiesbaden (16) WEST INDIES 

a oe es ea ee E. Long, Ltd. Dorr-Oliver Co., Ltd., London, $.W. Wm. A. Powe —Havena 
Louisville, Ky. Formerly director of Crillion Ontorio Sesccnae cae lions Saniencidnhaat cane 
laboratories of the Jones-Dabney MEXICO & CENT. AMERICA Dorr-Oliver, N.V. Amsterdam-C The Dorr Co. 

a ie Tat oe Oliver United Filters Inc. Stamford, Conn. 

Co., a division of D & R. Joined | — Ooktond, Caiif. “i ae cteiain 

eT). ~y 22 ve ‘ ae INDIA ‘ Hobort Duff Pty., Lid. 
Jones Dabney 23 years ago as re eeaikiedl tibiis tid. Westone Manila —o 
search director. Studied at the Uni EUROPE & NORTH AFRICA HAWAIIAN ISLANDS SOUTH AFRICA 

ie K as and Lehigt Dorr-Oliver S. A. Brussels Honolulu E. L. Bateman, Pty., Lid 

versity of Kansas and Lehigh. Dorr-Oliver S.N-o.8.L. Paris kt Caves jokghdesborg: tascaal 
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NAMES IN THE News, cont. 
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John R. Bates. ‘Technical adviser to 
the executive committee of Sun 
Oil Co.’s board of directors. For 
the past five years, head of research 
and development activities. With 
the company since 1942. His suc- 
cessor: J. Bennett Hill who joined 
the company in 1934 to head up 
chemical research and development 
at the Marcus Hook, Pa., refinery. 


Harry C. Martin. A vice president 
Carborundum Co., Niagara Falls, 
N. Y. Continues as director of re- 
search and development. Joined the 
company’s research laboratory in 
1913; assistant technical director, 
1944; technical director, 1947. 
Graduate of the University of 


Toronto. 


ALUMINUM 
AND STAINLESS STEEL 


are fabricated by Littleford to care for the 
ever-increasing need for specialized equip- 
ment in the Chemical Industry. Equip- 
ment that is strong, tough and resistant to 
corrosion. 

To produce this type of product takes the 
skill of craftsmen who have had experience 
in laying out, shearing, forming and weld- 
ing of Alloy Metals. Littleford had this 


Harry C. Martin W. I. Shaw 

W. I. Shaw. General manager, co- 
ordinator of production, technical 
research and development, Central 
Paint & Varnish Works, Brooklyn, 
N. Y. Has been plant superin 
tendent. 


L. C. Brunstrum. Section leader, at 
the Whiting, Ind., laboratory of 
Standard Oil (Indiana), research 
department. H. J. Liehe, group 
leader, greases. A. W. Lindert, sec- 


experience and has produced equipment 
from Stainless Steel, Monel, Nickel, Alum- 
inum, Everdur, and Inconel since their in- 
ception. Tanks (Plain and Code), Bins, Vats, 
Kettles, Tables, Troughs, Hoppers, etc., are 
only a few of the many products now in use. 


70 years’ experience in the fabricating of 
metals plus a definite responsibility for the 
finished product is why Littleford can offer 
a service which is second to none. 

If you have a problem involving Alloy 
Metals send blueprints to Littleford, see for 
yourself how these years of fabricating 
know how can cut your costs for specialized 
equipment. Send for Alloy Fabricating 
Bulletin. 


421 E Peorl Street, Cincinnati 2, Ohio 


LITTLEFORD BROS., INC. 


tion leader, and R. S. Bames, 
group leader, industrial lubricants. 
T. B. Tom, section leader, and 
R. A. Hunt, group leader, light oils. 
R. A. Dinerstein, group leader, frac- 
tional distillation and hydrocarbon 
analysis. M. Den Herder, group 
leader, catalyst research. 


| M. Gordon. Section leader, light and 


| 


heavy oils finishing and asphalt 
manufacture, technical service di- 
vision, Standard Oil’s (Indiana) 
Whiting, Ind., laboratory. W. E. 
Stanley, group leader, light oils 
finishing. R. B. Selund, section 
leader, distillation, coking, heavy 
oils processes and acid manufac- 
ture. W. E. McGinnity, group 
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Here's the hookup 
for valve-killing 


corrosive services... 


To end high valve mortality from corrosive liquids, and to control fluids* 
that must be kept free from contamination or discoloration, stainless steel 

is the right metal. But it takes more than metal to make a valve. For 

dependable performance, you need the two-way hookup—Stainless Steel 

and Jenkins time-proved Valve Engineering. 

With the increased demand for processing equipment that resists corro- 
sion, more and more Stainless Steel Valves have been added to the Jenkins 
line. It now includes types and sizes to meet most industrial needs. 

Look for the famous Diamond trade-mark on valves of stainless steel. 
As on any Jenkins Valve, it means extra years of trouble-free service. 


Send for this folder, Form 194, describing the complete 
line of Jenkins Stainless Steel Valves. It contains speci- 
fications and other important data that will help you 
select the right valves for your plant. Jenkins Bros., 100 


Park Ave., New York 17, Jenkins Bros., Ltd., Montreal. t 


e. 
as 


LOOK For THE O1AMOND marx 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS BVERYWHERE 
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NAMES IN THE News, cont. 


leader, heavy oils processes and acid 
manufacture. 


a 1 900, 000 
il aati tase problem! 





G. A. Nelson J. M. McWhirter 


A. Nelson. Assigned to clectro 
chemical engineering consulting 
work in connection with Pennsalt’s 
current expansion and plans for 
future developments. Has been 
manager of the company’s Wyan- 
dotte Works. His successor: James 
M. McWhirter, formerly southern 
works manager. Came to Pennsalt’s 
Natrona, Pa., plant from General 
Chemical Co. in 1945, made su- 
perintendent in 1946. Became first 
superintendent of the company’s hy 
drofluoric and sulphuric acid plant 
at Calvert City, Ky. Superintend 
ent of Pennsalt’s new electrolytic 
chlorine, caustic soda and hvdro 
chloric acid plant now under con- 
struction at Calvert Citv: Herman 
J. Ejichenhofer, formerly assistant 

Largest installation of its kind in the world, this sed- superintendent at Wyandotte. 

imentation unit handles 900,000 gallons per hour. 
Problem was to clarify phosphate rock tailings carrying pron tie i. Pgh ajc alton 
2% solids — on a budget. Our answer, after thorough field industry, market research and de- 
study and testing, was this special 300 foot dia. Dorr Thick- velopment department, Columbia- 
ener mechanism installed in a 750 foot earthen basin. The Southern Chemical Corp. With 
results — economically accomplished — are an overflow the firm since 1939. Previously a 
suitable for re-use and an underflow thickened to 12-15% technical assistant with the Insti- 
solids which can readily be impounded. tute of Paper Chemistry. 


And sedimentation isn’t the only unit operation where our Philip J. Lowry. Section chief at the 


specialized equipment and knowledge pays off. Mound Laboratory, Miamisburg, 
— f wheth : ] th Ohio, operated by Monsanto for the 
a a a See ae a AEC. Has been operating supervisor 


tion of finely divided solids in suspension, the use of ion- since 1947, Bis eaccenor: Bemad 
exchange or fluidizing techniques, we can provide the right E. Baughn, formerly operating 
equipment for your specific job. THE DORR COMPANY, chemist. 

Barry Place, Stamford, Conn. 


K. D. Morrison. Vice president in 
charge of sales, Summers Fertilizer 
“Bitter tools TODAY to mest tomorrows demand Co. Formerly, president of Naco 
Fertilizer Co. Prior to that, vice 
president of the Davison Chemical 

Corp. 
WORLD - WIDE RESEARCH - ENGINEERING - EQUIPMENT A. S. Burhans. Assistant director of 
=e DORR COMPANY + EN . NEERS + STA aren D, CONN. research, Beech-Nut Packing Co., 


e 
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Many thickening problems in the process 
industries can’t be solved by standard 
methods. It’s here that Dorr’s ability to 
provide a special unit, tailor-made for 
the special job, pays dividends. Here are 
four recent examples. If your problem 
requires a fresh approach, why not check 


WAM l Sa 


a % 


ro a 


Dorr . . . the oldest manufacturer of sedi- 
mentation equipment ... with the newest 
ideas. Write for your copy of Bulletin 
No. 3001 ‘Dorr Thickeners for chemical, 
metallurgical and industrial processing.” 
The Dorr Company, Engineers, 
Stamford, Connecticut. 


*Reg Pat. Off. 


"Bitter tools TODAY te mast tomorrows domancl 


ENGINEERING EQUIPMENT 
STAMFORD, CONN. 


WORLD -WIDE RESEARCH 
THE DORR COMPANY «+ ENGINEERS » 


Offices, Associated Companies or Re 
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NAMES IN THE News, cont. 


Canajoharie, N. Y. Formerly head 


ewes of the company’s polymer and gum 
TT laboratories. Prior to joining 
rable without cost ‘ Beech-Nut in 1947, with the re- 
availa search and development group, pro- 
tective and decorative division, 
Bakelite Corp. Studied at Oberlin 

and Duke. 


Henry F. Palmer. A vice president, 
Kentucky Synthetic Rubber Corp. 
Has been manager of the company’s 
Louisville plant. His successor: 
Howard R. Erwin, formerly direc- 
tor of engineering. New associate 
plant engineer: Howard W. Cable. 


Gilbert J. Straub. Director of product 
development, Harrower Laboratory, 
Inc., Jersey City, N. J. Has been 
chief chemist for six years. Pre- 
vious employers: General Foods, 
William R. Warner and Co., Ad- 
vance Research Clinical Labora- 
tories. Rutgers graduate. 





Gilbert J. Straub V. E Wellman 


V. E. Wellman. Assistant manager, 
intermediate and rubber chemicals 
department, Calco Chemical Di- 
vision, American Cyanamid. Joined 
Calco in 1945, since 1951 has been 
director of process engineering. 
Previous positions: research chemist 
then director of purchases, chem- 
icals division, B. F, Goodrich Co.; 
FRANCIS G. HOOD MEMORIAL BLDG, assistant sales manager, solvents de- 
oe partment, R. W. Greeff Co. 
Send for File No. Doctorate from the University of 
234. You will re- r, : 
gg le Washington. 
helpful printed 
matter. Included is . 
our latest catalog | LeRoy M. Shanaman. Chief of the 
which describes Ansu! Extin- Soe “ . a 
guishers of all sizes — from inorganic and agriculture chemicals 
the small Ansul Model 4 to ° oo 
Ansul Piped Systems and Ansul branch of the chemical division of 
) Neg 2 
pe Mg rape Ae Pi NPA. On leave as sales manager for 


mation on Ansul Fire-Training Pennsalt of Washington, Portland, 
chools. O 
re. 


ANSUL Leland Stewart. Assistant professor 


Chemical Com any of chemistry, Wagner College, 
Staten Island, N. Y. Previously 


on 2 r; 
OFFICES AND DISTRIBUTORS IN PRINCIPAL CITIES IN THE U.S. A., CANADA AND OTHER COUNTRIES with Du Pont for 18 years and 
ALSO MANUFACTURERS OF INDUSTRIAL CHEMICALS, REFRIGERANTS AND REFRIGERATION PRODUCTS | American Cyanamid for 6 years. 


No. 2 of a series of 6 
FIRE EQUIPMENT DIVISION * MARINETTE, WISCONSIN 
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NAMES IN THE NEws, cont... 


H. Darwin Kirschman. Research 
chemist, Truesdail Laboratories, 
Los Angeles. Formerly a lecturer in 
chemistry at the University of Cali- 
fornia, Los Angeles. Doctorate 
from California Institute of Tech- 
nology. 


| John M. Deming. New member of 

| the research staff of Monsanto’s or- 
ganic chemicals division in St. 
Louis, Mo. Transferred from the 
company’s central research depart- 
ment at Dayton, Ohio. With the 
company since 1951. Doctorate 
from Purdue. 


P. S. Willard. In charge of Proctor 

& Gamble’s new soap manufactur- 

of heat insulation performance. Pabco Precision ing plant under construction in Sac- 
Molded 85% Magnesia combines the time-tested ramento, Calif. Since 1947 has 
superiority of Magnesia with precision molding to worm speciation ent of = *- 
‘ee . re , Tue vision and production division at 
en give you a light weight insulation manufacture Ivorydale, Ohio. Joined the com- 
ENGINEERING very close tolerances. pany’s main laboratories in Ivory 
SERVICE dale in 1930. Named superintend- 


= ent of the Macon, Ga., plant in 
LIGHT WEIGHT 1945. 


Pabco Precision Molded 85% Mag- Louis Lykken. Manager of technical 
nesia weighs just 11 Ibs. per cubic service for Julius Hyman & Co., 
foot. In addition to its light weight, Denver. Has been assistant head 
it also brings many timely advan- of the analytical department for 
tages, including easy application Shell Development Co. for the past 
and greater rind strength. 8 years. 


Alfred J. Munday. Retired as Chicago 
wiser tgoeaceoe aaa ta alti CLOSE TOLERANCES branch manager, Kinney Mfg. Co., 
ona 3 Sceeag tt : after 35 years in the post. 

5 ig aa ed Ca Pabco’s plus tolerance is only 1/2 /b. 
flush in the surface, too! x « 

per cubic foot! This means an amaz- 

ing degree of control over such 

factors as Weight and Thermal con- 

ductivity. Other controlled factors 

include size, thickness and uniform 

fibre distribution. 








Precision pipe fit! Both pipe cover- H. P. Hood M. E. Nordberg 

ings and blocks are molded to exact 

final size and thickness, - molded Harrison P. Hood and Martin EF. 

oversize and then “milled” to size. Nordberg. To receive John Price 
Wetherill Medals from the Franklin 


THE DEPENDABLE STANDARD — “MODERNIZED” Institute for their discovery of a 
new process for manufacturing un- 


| usual, high silica glasses. Both are 
PABCO PRO DUCTS 1 {¢ research chemists for Corning Glass 
° Works, Mr. Hood since 1920, Mr 
INSULATION DIVISION | 
San Froncisco 19 New York 16 
Manufacturers of Heat Insulation 


Since 1920 . William Harlow. Production su 
PABCO ENGINEERING SERVICE UNITS IN ALL PRINCIPAL CITIES pcrintendent of the Fort Erie, Ont., 


Nordberg since 1929. 
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Only the 








CONSOTROL M/52 


gives you all these advantages! 


For indicating control functions in your console 
or graphic panel instrumentation, no other con- 
troller offers so much for so little money as the 
Foxboro Consotrol M/52 Indicating Controller. 
Compare these combined advantages: 


| A completely self-contained, compact, 
® panel-mounted Indicating Receiver Con- 
troller that costs up to 20% less, installed, than 
usual graphic panel indicating control. 
2 Simple installation — only 2 connections be- 
® sides the air supply. 
3 Pull-out feature that provides complete acces- 
i ak 
sibility of control mechanism from front of panel. 


r. | Instrument-type pressure transmitter for 
® driftless remote manual control, instead of usual 
pressure regulator, 
Simple 2-position transfer switch and “fool- 
proof” transfer indicator provide absolutely 
bumpless transfer. 
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Graphic panel compactness — takes only 3%” 
x 7%" of panel space. 


“Full-size” performance — control action un- 
surpassed by the finest conventional-size con- 
trollers, Available in Proportional, Proportional 
with Reset, Proportional with Derivative, Propor- 
tional with Reset and Derivative, and On-Off. 


May be used with separately-mounted recorder 
using conventional circular charts. Up to 6 
records may be combined on one chart with the 
Foxboro Multi-Record Recorder. (Consotrol Re- 
corder-Controllers, featuring full scale 4” strip 
charts, also available.) 


Get full details of this space-saving, cost-saving 
instrumentation. Write for Bulletin 463 describ- 
ing the complete Consotrol Line of graphic 
panel instruments. The Foxboro Company, 
3610 Neponset Ave., Foxboro, Mass., U. S. A. 


RECORDING - CONTROLLING - INDICATING 


INSTRUMENTS 











UT 


. @ COMPLETE SYSTEM far 
‘en ete ip TR 


FILL STORE TRANSPORT DISCHARGE BATCH-WEIGH or BLEND 
Automatically Economically Easily | Avtomatically 


Save time and labor costs 
Save container costs 
Save storage costs 
Save losses due to weather and 
deterioration 
Save losses due to spillage, 
sifting and dusting 
Save losses due to rodent 
and insect infestation 
GEE Save original product quality 





EQUALLY EFFECTIVE FOR INTER-PLANT OR IN-PLANT OPERATION 


Tote System built around aluminum bins plus automatic 
filling and discharging equipment—is now in use in many 
industries handling a variety of products, both liquid and dry. 
They include flour, sugar, cocoa, soaps, detergents, polysty- 
renes, ethocel, phthalic anhydride, whiting, cement and 
phosphor powders. 
In many instances, the savings effected in JUST ONE YEAR 
through Tote System have more than paid for the cost of 
the installation 
Tote engineers will survey YOUR plant to determine the 
savings YOU can effect, at no cost or obligation. 

Write for detailed information. 


NAMES IN THE News, cont. . . 


plant of the Amer Co., Buffalo, 
N. Y. Continues as chief chemist 
in charge of the control laboratory. 


B. C. Rowley. Market research mana- 
ger, Jefferson Chemical Co. With 
the company’s technical and_re- 
search department since 1947. Pre- 
viously a research physical chemist 
with American Cyanamid. Doc- 
torate from Yale. 


Ames B. Hettrick. Manager of the 
newly formed engineering and de- 
velopment department, Calco 
Chemical Division, American Cyan- 
amid Co. Has been the division’s 
assistant manager of manufacturing 
since 1946. Joined Stone and 
Webster in 1928; to Southern Min 
eral Products Corp. as chief engineer 
in 1931 then plant manager in 
1934; in 1936 became vice presi- 
dent and general manager, Virginia 
Chemical Corp. Upon the acquisi- 
tion of Virginia Chemical’s 
titanium interests by Calco in 1944, 
became works manager of the Piney 


River, Va., plant. MIT graduate. 


A. B. Hettrick John A. Scott 


| John A. Scott. Executive vice presi- 


dent of the newly formed Sinclair 
Chemicals, Inc. Has been manager 
of the petrochemical division, Sin- 
clair Oil Corp. 


OBITUARIES 


| Howard J. Cannon, 49, who spent 


most of his career in research work 
for Abbott Laboratories, died in 
Chicago July 24. 


Reuben S. Tour, 63, chairman of the 
department of chemical engineering 
at the University of Cincinnati, 


died August 1. 


F. A. Abbiati, 47, a vice president of 
Monsanto Chemical Co. and gen- 


eral manager of its plastics division, 
died in Boston August 15. 





fei TOTE SYSTEM, nc. 
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A VOLUME OF DATA 





... covering welding fittings and forged steel flanges . . . 


ON A SINGLE SHEET 





Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, ”” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 2” 


HG 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. 
Plants of: Cernegie, Po.; Fentena, Calif.; Hamilten, Ont., Cenede 
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through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and ID. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Taylor Forge distributor or MAIL THE COUPON. 


Please send me one of your fitting and flange sheets: 


WAME 








COMPANY. 
STREET ADDRESS 








~| 

| 

i 

POSITION. | 
I 

[ 

I 

| 


ZONE___STA 





513-1152 





' 
; 
: 
: 


y 
Iu bsbpinl . Volos 


NEW FACILITIES 





A San 
hrancisco Operation which 
total of AKC 


idininistrative cen 


Atomic Energy Commission 
office 
brings to nine the 
principal field 


ter 


Consolidated Engineering Corp.—New 

and larger offices in New York for 
CEC Instruments, 
Beagan will be in 


it ubsidiary 
Inc. Walter J 


charge 


University of California, Los Angeles 
A $4.5 million chemistry-geology 
building, considered one of the best 
teaching-research plants of its kind 
in the West 

St. Regis Paper Co., New York—A 
multiwall bag plant at ‘Tacoma, 
Washington, which replaces the 
one the company has been operating 
at Seattle. 


Ferro Corp. of Cleveland—A million- 
dollar plant in Nashville, Tenn., to 
specialize in the production of fiber 
glass for the plastic reinforcement 
field. 


Dow Chemical Inter-American Ltd. 
and Dow Chemical International 
Ltd.—Eastern offices in New York 
City. 


Arapahoe Chemicals, Inc., Boulder, 
Colo 
raised total plant 
percent with completion of a new 


A new warchouse which has 
investment 60 


warchouse 


Steiner-lves Co. Union, 


N. J., 


dustrial 


\ plant at 
to increase production of im 
ovens and heat-treating 


equipment 


Builders-Providence, Inc. and Omega 
Machine Co.—A new office in Kan 
sas Citv, Mo., headed by Rav W. 


Lindsey 


Battelle Institute, Columbus, Ohio 
\ new million-dollar special purpose 
laboratory building which will en 
able it to conduct an additional $2 
millon worth of research for de 


fense agencies and defense indus 


try 
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Westinghouse Electric Corp.’s Sturte- 
Division—An expanded air 
handling department with branch 
offices in eight new sections: Boston, 
Philadelphia, Cleveland, Chicago, 
St. Louis, Atlanta, Pittsburgh, New 
York. 


vant 


NEW LINES 


Oliver Corp., Chicago—“Black Vel 
vet” gravity conveyors through the 
purchase of the resources and facili- 
Carter Industrics of 

The new line will be 

integrated into the business of the 


tics used by 
Cincinnati. 


company’s Farquhar Division at 
York, Pa. The company states that 
this move enables their division to 
offer the most complete line of con 
veyors available in the United 


States. 


Precision Paper ‘Tube Co., Chicago— 
Large size paper tubes for use in 
large power transformers and similar 
large coil applications, such as in 
X-ray and diathermic equipment. 
Square, rectangular and_ radiused 
paper tubes ranging in size up to 
9 in. on either side and round tubes 
up to 9-in. diameter are now avail- 
able spirally-wound of dielectric 
kraft, fish paper, cellulose acetate or 
combinations to lengths as speci- 


fied. 


Drayer-Hanson, Inc., Los Angeles 
Aerial coolers and shell and tube 
heat exchangers for the petroleum 
and chemical industries through the 
purchase of Jackson Engineering 
Co., Los Angeles. 


General Electric Co.—Polester resin 
which is now being produced at 
its Anaheim, Calif., plant. This is 
believed to be the first commercial 
production on the West Coast. 


Servotrol Co., Chicago—Precision po- 
tentiometers and servo components 
as a result of a license agreement 
with Technology Instrument Corp. 


Carl H. Biggs Co., Los Angeles—Cast- 
ing resins and potting compounds 
developed to meet high-quality 
needs of military and civilian users. 
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Eimco Corp., Salt Lake City-Vacuum 
filters, 100 percent rubber covered 
With rubber lined drums, molded 
rubber wear plates, hard rubber 
valves, rubber-plastic piping and 
rubber lined of the 
new filters have been placed in 
service recently for uranium extrac- 

production and 


pumps, five 


tion, zirconium 
manufacture of photographic chem- 
icals. The filters are cheaper than 
stainless steel filters and can handle 
materials stainless can’t (halogen 
slurrys, for example). 


Voss Belting & Specialty Co., Chicago 
—Teflon coated glass fabrics in the 
form of conveyor belting. Du Pont 
has appointed Voss as the first dis- 
tributor of the Teflon material used 
in this form. 


Bonnot Co., Canton, Ohio—Recipro- 
cating rotary actuators as a result of 
recent purchase of Hydromotor, Inc. 


Eutectic Welding Alloys Corp., 
ChemoTec Division, Flushing, N. Y. 
—Organic metallic bonding agents 
as a result of an agreement with 
Ciba Co. which pioneered develop- 
ment of these products. ‘The new 
materials bond metals such as ti- 
tanium, magnesium, aluminum to- 
gether with glass, wood, porcelain, 
plastic. ‘These may be joined to 

each other or metal may be joined 

to glass, fabric to metal, or glass 
to wood. 


NEW REPRESENTATIVES 


Continental Foundry & Machine Co., 
Erie, Pa., has appointed Carl 
Grimes & Co., Des Moines, as 
representative for its control instru- 
ments in the state of Iowa. 


Superior Combustion Industries, Inc., 
New York, has appointed Johnson- 


Heyck Inc., Houston, as sales rep- 
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stainless 


1s 
valuable 


these days 



































Since stainless is so valuable, plan to make it go further. 











Specifically, this means selecting a grade or finish of 
stainless that, besides doing the job adequately, will be 


in less demand than one you have been figuring on. 


Here is where Crucible can help you out. The match- 
less experience of our metallurgists and stainless fabri- 
cating specialists can help you get the most out of your 


share of stainless. 


Call upon us to help you. 





ICRUCIBLE| first name in special purpose steels 
52 yoars y Fine steclmaking STAINLESS STEEL 





CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA 


REZISTAL STAINLESS © REX HIGH SPEED * TOOL © ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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‘wide-awake process men value 


DOWTHERM 


the MODERN heat transfer medium 


DowTHERM® is efficient! DowrHerM, with a high 
coefficient of heat transfer, speeds heating and 


minimizes equipment size. 


Dowrner provides flexibility within the operating 
range. Heat supply to several units at different 
“temperatures is possible, if desired. It also provides 
a high uniformity of heat control, preventing hot 
spots and local overheating of your product. 


If your operations require precise heating in the 
300-750° F. range, write to Dow for complete 
information about DoWTHERM. 


CHEMICAL COMPANY 
MICHIGAN 


THE DOW 
MIDLAND, 


OO 


THE DOW CHEMICAL COMPANY 
DEPT. DO 11, MIDLAND, MICHIGAN 
Please send me “The Dowtherm Story.” 


Name 
Company 
Address 


City. 
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INDUSTRIAL NOTES, cont. . . 


resentative to handle its heat ex- 
changers in the state of Texas. 


Hammond Iron Works, Warren and 
Bristol, Pa., has arranged with Vul- 
can Iron & Engineering Co., Win- 
nipeg, Manitoba, to make available 
in Canada all Hammond designs of 
conservation storage tanks as well 
as standard API oil storage tanks. 


| Childers Mfg. Co., Houston, has ap- 


pointed the following sales repre- 
sentatives for its corrugated alumi- 
num jacketing: Fred W. Koester 
Co., Milwaukee; Jarvis Equipment 
Co., Cincinnati; Northern Heating 
and Insulating Reg’d, Arvida, Que. 


United States Rubber Co. has ap- 
pointed Rubber Fabrics Co., New 
York, as distributor of its cast vinyl 
film laminated to knitted fabric 
that is being produced in the re- 
cently purchased Stoughton, Wis., 
plant. 


Warren Steam Pump Co. has ap- 
pointed Process Industries Engi- 
neers, Inc., Pittsburgh, Pa., as 
representatives for its line of cen- 
trifugal, reciprocating and rotary 
pumps in the Cleveland area. 


Control Engineering Corp., Canton, 
Mass., has appointed Peacock Bros., 
Ltd., as exclusive distributor in 
Canada for its line of commercial 
pressure measuring equipment. 


Wyandotte Chemicals Corp. has ap- 
pointed Talchem, a subsidiary of 
Transocean Air Lines, San Lorenzo, 
Calif., as its U. S. distributor with 
franchise to distribute the products 
in certain foreign countries. The 
contract covers products in the avia- 
tion, industrial, marine, automotive, 
manufacturing and food processing 
fields. 


NEW LOCATIONS 


Schwarz Laboratories, Inc., has moved 
its administrative offices and ana- 
lytical laboratories to 230 Washing- 
ton St., Mount Vernon, N. Y. 


Pfizer Inter-American, S. A., Rio de 
Janeiro, to process and distribute 
antibiotics and other pharmaceu- 
tical products in Brazil. The new 
company is a manufacturing sub- 
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IDEA-PLASTICS: 


... from Du Pont Polychemicals Department 


“ALATHON’”* 


makes flexible pipe that’s light in weight —resists chemicals 
— won't corrode 


Many users of pipe can now profit two ways 
with pipe made from Du Pont ‘“Alathon” 
polythene resin. 

First, this pipe is quick, easy and econom- 
ical to install because of the flexibility and 
light weight of ““Alathon.’’ Second, pipe made 
from ‘Alathon” is long-lasting because it 
won’t rust, rot or corrode—is unaffected by 
acids, alkalis and most other chemicals. Also, 
because “‘Alathon”’ is odorless, tasteless and 
non-toxic, it is ideal for a variety of uses. 

Pipe of ‘‘Alathon” is being used, for 
example: to carry water or corrosive fluids, 


gases, vapors and wastes in plants making 
paints, dyes or polishes—in coal, salt and 
other mines—in food processing plants—and 
for irrigation on farms and ranches. 


include shoe components, and binders for 
non-woven fabrics. 

Your business, too, may find opportunities 
for profitable use in Du Pont “Alathon”— 


The outstanding properties of Du Pont 
“Alathon’”’ are being put to work, too, in 
flexible bottles, closures, coatings for paper, 
battery parts, insulation for wire and cable 
and other applications. Possible new uses 


or in other Polychemicals products. There 
are more than 100 of them—amides, alco- 
hols, ammonia, organic acids, resins, esters, 


solvents and plastics. 
*Reg. U. S. Pat. Off 





Write for technical booklet on Polychemicals products for your industry 





Technical bulletins on “Alathon” polythene resin and the chemi- 
cals and plastics used in your industry are available. Each product 
bulletin in the booklet presents physical and chemical properties - 
description, specifications, uses and possible applications, bibli- 
ography and other data. Write us on your business letterhead for 


your copy—and please tell us the type of application that you 
have in mind. 


080% Daniversary 


BETTER THINGS FOR BETTER LIVING 
++» THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS * CHEMICALS 





E. I. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department, 1510E Nemours Building 
Wilmington 98, Delaware 


CHEMICAL ENGINEERING—October 1952 











Gay goodbye to nightmares about: 
bipe repairs and replacements / 





: 
‘Install corrosion-resistant saran lined steel 
‘pipe wherever you are piping chemicals 
‘and solvents. Because saran is extremely 
sistant to most chemicals and solvents, 
uch installations will give dependable, 
ng-term service and reduce shut-downs 
@ue to pipe repairs and replacements. In 
addition to minimum maintenance cost 
garan lined steel pipe brings you another 
important advantage: it is easily field fabri- 
eated. No intricate tools required, no wait- 
ing for special fabrication, no costly delays. 
Saran lined steel pipe is manufactured by 
The Dow Chemical Company. 


Write to the Distributor: 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE « FERNDALE, MICHIGAN 


Offices in: New York ©¢ Boston ¢ Pittsburgh ¢ Tulsa 
Philadelphic « Chicago « Portland « indianapolis « San 
Francisco * Houston « Denver © Los Angeles © Secttle 
Cleveland © Charleston,S.C. © Toronto « Montreal 


Clip and send today! 


Seran Lined Pipe Company, 
2415 Burdette Avenue, Ferndale, Michigan 


Please send me a copy of your catalog on 
Saran Lined Pipe, Valves and Fittings. 


Name_ _Title_ 
Company 
Address 





RELATED PRODUCTS 
Saran rubber tank lining —an outstand- 
ing lining where resistance to grease, 
many solvents, acids and other chem- 
icals is indicated. 

Saran rubber molded parts— stoppers, 
diaphragms, various-sized moldings 
for valves, instruments, etc. 





INpusTRIAL Notes, cont. . . 


sidiary of Pfizer in the United 
States. 


Libbey -Owens-Ford Glass Co.'s 
Plaskon Division—A_ Cincinnati 
branch office for coating resins 
headed by Henry C. Stumpe, Jr. 


Heyden Chemical Corp., New York, 
has moved its Philadelphia branch 
sales office to the Lincoln-Liberty 


Bldg. 


Kentucky Synthetic Rubber Corp. has 
established headquarters in Stam- 
ford, Conn. 


Chemical Mfg. Co. has moved its 
New York offices to larger quarters 
at 444 Madison Ave. 


E. I. du Pont de Nemours and Co., 
Wilmington, Del., has moved the 
main West Coast office of its dyes 
and chemicals division and rubber 
chemicals division to 845 East 60th 
St., Los Angeles. 


NEW COMPANIES 


Viscosa Colombiana, S. A., established 
by Celanese Corp. of America and 
Coltejer, largest cotton textile com- 
pany in Colombia, to produce vis- 
cose rayon in Colombia. The com- 
pany’s new plant is at Medellin. 


Eriez International Corp., Eric, Pa., 
to export and import industrial 
equipment, products and services. 


Atomic Center, a New York technical 
sales organization to serve the 
atomic energy program with all its 
standard and specialized instrument 
and equipment needs. ‘The first 
organization of its kind in the 
country, it already features the 
products of some 25 leading Amer- 
ican, Canadian and British manu- 
facturers of instruments for all 
phases of the atomic and nucleonic 
field. 


Diamond Alkali Inter-American Corp. 
and Diamond Alkali International, 
Inc., formed by Diamond Alkali 
Co. to handle its increasing volume 
of export sales. ‘The Inter-American 
company will be the sales outlet in 
Latin America; the International 
company will serve all other areas 
of the world. 
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“ZEPHYRWELD'® WELDING FIT- 
TINGS . . . SS Type 304-347-316— 
Inconel and other SS analyses. Fabri- 
cated in 0.D. Pipe and Tube Size, '/, 
in. thru 24 in.—ells, tees, adapters, 
etc. Covered in Cataleg 748. 


RECESSED-END FITTINGS . . . Stain- 
less Type 304-347-316. Low cost, light 
weight fittings for fast, simple sol- 
dering, brazing of socket welding. 
Sizes from '/, in. thru 24 in. Full 
line of elbows, tees, adapters, etc. 
Covered in Catalog 948, 


SANITARY TYPE FITTINGS . . . Stain- 
less sel and Tri-Allo (Nickel Al- 
loy} tom 1 in. thru 4 in. 0.0., full 
range of fitting types. Approved os 
meeting 3A Standards throughout, in- 
corporating exclusive design features. 
Covered in Catalog 150-8. 


... for the COMPLETE LINE* of 
LOW-COST CORROSION-RESISTANT PIPING 
... in both Tube O.D. and Pipe O.D. types 





Here you see five representative fitting types that go to 
y F g 


make up the complete Tri-Clover line all available from one 
source. Install these stainless steel or alloy products in your 
olaole +3 Mmllal-t Mme lalo Mn d-tel lp 4-Mmsal-Mme Loh Zelahiolel-s Moh MElaleld-1el 1-10 Ml ol dele [Via 
tion and lower maintenance cost. 32 years of specialized expe 


rience in solving corrosion piping problems can be yours 
consulting our engineers 


Write for details, or see your nearest Jobber 


MACHINE CO. 


Kenoshe, Wiscensia 


TRIALLOY AND STAINLESS STEEL 
SANITARY FITTINGS, VALVES, 
PUMPS, TUBING, SPECIALTIES 


THE Complete LINE 


FABRICATED STAINLESS STEEL 
INDUSTRIAL FITTINGS AND 
INDUSTRIAL PUMPS 
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RI-CLOVER 


CLAMP-TYPE CONICAL FITTINGS... 
requires only 1 simple ferrule, as- 
sures leok-tight joints thru sanitary 
Teflon gaskets. Fast, simple assem- 
bly and disassembly. Full line in 
sizes from 1 in. thru 4 in. 


CONICAL END FITTINGS . . . Stainless 
Type 316—Inconel and other SS an- 
alyses. Complete line, sizes from 1 
in. thru 4 in. 0.0. Features: Light 
weight—low cost—fast installation— 
leak tight—easily adopted to other 
fitting types. Covered in Catalog 848. 


*%ALL FROM I SOURCE 
The COMPLETE Tri-Clover Line Includes: 


@ flared Tube Fittings (Koncentrik) 

@ Tube 0.0. Buttweld Fittings (Zephyrweld) 

@ 12.5. 0.0. Sch. 5 ond 10 Buttweld Fittings 
(Zephyrweld) 


© LPS. O.D. Sch. 40 and 80 Buttwold Fittings 


@ Flanged Conical End Fittings (Tube 0.D.)— 
1” Through 4” 
Industrial Recessed End Fittings (Tube 0.0.) 
” Through 10” 
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McMurrey Refining rpg oy Tyler, Texas, installed G-E mechanical-drive turbines 


throughout their plant to 


elp assure continuous capacity output of 5000 bbls. per day. 


G-E Turbines Save Maintenance. 


G-E turbines and motors are paired at McMurrey Refinery 
to utilize large steam supply efficiently. When process steam de- 
mands decrease, surplus steam is economically diverted to tur- 


bine drives. These Type DP turbines range from 8 hp to 41 hp. 


. Shown here is part of a row of ten General Electric Type DP 
turbine drives and motors, ranging from 9 hp to 48 hp. The 
many interchangeable parts on these turbines make stocking 
of spare parts an economical matter. 











Maintenance personnel at the refinery have found this General 
Electric Type DP mechanical-drive turbine, like the many 


Inventory Costs at McMurrey Refinery 


e 


others at the refinery, easy to maintain. This 47-hp turbine at 
McMurrey Refinery drives a boiler-feed water pump. 


Installed to improve steam balance, G-E standard turbines, 
with many interchangeable parts, also cut inventory costs. 


The McMurrey Refinery, Tyler, Texas, installed Gen- 
eral Electric mechanical-drive turbines to help regulate 
steam balance. Since process steam demands range 
from 30% to 70% of available supply, surplus steam 
is economically diverted to turbine drives. 

Time soon proved that General Electric turbine 
drives have many other advantages. Mr. Dave Hood, 
Mechanical Maintenance Foreman at the refinery, 
states, ““With these turbines on the line now for over a 
year, we’re happy to report that they are extremely 
easy and economical to maintain, requiring very little 
of our time for maintenance.” 


GENERAL 


Mr. Hood also said, “Since we have quite a few 
different sizes and ratings of turbines here, we’re 
particularly pleased with the great number of inter- 
changeable parts on these turbines. It certainly cuts 
down our inventory problem.” Interchangeability 
of a great majority of the replaceable parts (regard- 
less of hp rating) is a big feature with G-E standard 
turbine drives, which are paired with motors through- 
out the refinery to help assure uninterrupted service. 

Call in your G-E sales-engineer or write for bulletin 
GEA-4955A, “A New Standard in Mechanical-drive 
Turbines.” Section 252-59, General Electric Com- 
pany, Schenectady 5, N. Y. 


ELECTRIC 
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Doles Cobvaich and iigesh Edited by A. J. O’Brien, Jr. 
é 


IMPROVING REPORTS 


- « « Can You Shorten It? 


“The Gettysburg address took 266 
words, the Ten Commandments 297; 
but the new ruling of O.P.S. to reduce 
the price of cabbage required 26,911.” 
—overheard at the 60th Annual Meet- 
ing of the American Society for En- 
gineering Education. 


ABATING AIR POLLUTION 


..- Power Failed 


When chlorinated phenol breaks 
loose, as it often does in the manu- 
facture of 2,4-D weed killer, it can 
create a mean pollution problem. 
Chlorinated phenol has a pronounced 
medicinal odor, and a bit of it can 
odorize a good-size area. Even emis- 
sions of 1 Ib. per hr. is definitely 
objectionable. 

This summer, H. C. Hosford of 
Du Pont’s Cleveland Works, told 
members of the Air Pollution and 
Smoke Prevention Association of 
America at Cleveland how Du Pont 
licked a tough chlorinated phenol pol- 
lution problem. 

The company had installed an ab- 
sorption system, but chlorinated phe- 
nol still escaped from time to time. 
However, the system was not at fault. 
Whenever power failed or a pump 
would kick out, circulating liquid 
over -the absorption tower was lost. 
“Happening unexpectedly, we just 
couldn’t get the reaction stopped fast 
enough to prevent some emission from 
the tower,” Hosford said. 

We licked this bv installing stand- 
by pumping facilities to pump the 
liquid absorbent over the tower with 
the pump powered bv a gasoline en- 
gine. This was hooked up in such 
a way that it would kick on auto- 
matically when the circulation over 
the tower fell below a certain set 
point. 

“Thus, whethe- it was a general 
power failure or pump failure or what 
have you, the instant the circulation 
over the tower became deficient, the 
standby pump took over and kept 
the scrubber adequately wetted until 
we were able to slow down and stop 
the reaction. . . .” 
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EXPERIMENTAL RETORT, prototype of Union Oil’s proposed commercial retort, 
can handle 50 tons of shale a day. Commercial retort will process 1,000 tons daily. 


Next Step: Commercial Retort 
For Processing Shale Oil 


Union Oil Co. of California, which 
developed a process for retorting shale 
oil in 1950, has recently drawn up 
plans for processing shale oil on a 
commercial scale at its Parachute 
Creek, Colo., deposits. However, the 
output from the planned facilities 
would not at this time compete eco- 
nomically with crude oil; therefore 
Union will not exploit its process. It 
will however wait for either a petro- 
leum shortage or a marked reduction 
in oil shale process costs. 

At the meeting last month of the 
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Petroleum Division of the American 
Society of Mechanical Engineers held 
in Kansas City, Union Engineers 
Homer Reed and Clyde Berg outlined 
the company’s long-range plans for 
retorting 20,000 tons of shale per day, 
the output of a typical commercial 
mine. The retorting plant, according 
to the two men, will employ a battery 
of underfeed retorts, each having the 
capacity of 1,000 tons per day of 
shale. It will also have a centralized 
gas handling system as well as hy- 
draulic power supply equipment. 


313 











LOOK, BUD... 


NO TOOLS ! 




















That's right, tools aren't needed to re- 
charge an Ansul Dry Chemical Fire 
Extinguisher. Nor is it necessary to send 
the extinguisher away for recharging. 
After use, even the most inexperienced 
operator can quickly recharge an Ansul 
Dry Chemical Fire Extinguisher. This 
assures you of continuing fire protection. 


Ansul Dry Chemical Fire Extinguishers 
are approved for Class “B” and Class 
“C” fires by the Underwriter’s Labora- 
tories Inc., Factory Mutual Laboratories, 
and the U. S. Coast Guard. Field exper- 
ience has proved Ansul Extinguishers 
are your best protection for flammable 
liquid, gas and electrical fires. 


SEE PAGE 298 


INTRODUCING... 
A NEW SERIES OF STAINLESS STEEL VALVES 


AND FITTINGS THAT MAINTAIN RATED INSIDE 
DIAMETERS AND PRESSURES 


9/16" OD BY 5/16" 1D... 


5,000 PSI... TEFLON PACKING 


Now, for the first time, rated 
inside diameters and pressures 
of a system can be maintained 
through valves and fittings. For 
semi-works and pilot plant 
installations. 


Valves and fittings available in 
type 303 stainless steel. Tubing 
in type 304 stainless steel. Valves 
and fittings in other materials 
on special application. 

Another exclusive feature is the 
external aluminum bronze 
gland nut that assures smooth, 
easy operation under all working 
pressures. 


Write 


| FoR BULLETIN $152 | 








AUTOCLAVE ENGINEERS, INC. 


860 EAST 19th STREET e 


751 DREXEL BLDG. e@ 


EXPORT DEPT. e 


PENNSYLVANIA 


PHILADELPHIA 6, PA. 


ERIE, 


LABORATORY & PILOT PLANT HIGH PRESSURE EQUIPMENT 


OED, cont. . . 


EXPERIMENTAL RETORT receives a 


shale load. Preceding cuts shows details. 


lo cut down handling, the retorts 
will be located at the mouth of the 
mine. Crushing facilities will consist 
of a one-stage breaking operation 
to reduce the run of the mine to an 
aggregate maximum 4-in. _ particle 
diameter. 

The retorting plant will turn out, 
Reed and Berg say, a shale oil of rel- 
atively constant quality with little 
variation due to fluctuations in op- 
erating conditions. The crude shale 
oil- will have an exceptionally low 
water and ash content, averaging 0.2 
and 0.003 weight percent respectively. 
The retorted oil and gas will be sent 
to a refinery site located a few miles 
from the mouth of the mine. 


COMMERCIAL RETORT 


The proposed retort, which is based 
on the design of the retort shown 
above, is equipped with four feeding 
mechanisms which operate in unison 
and discharge the shale into four sep- 
arate disengaging sections which in 
turn are combined into a single re- 
torting section. The gas and oil from 
the disengaging sections enter a com- 
mon collector from which the prod- 
ucts are discharged into a main and 
gas oil header handling a number of 
retorts. 

Feeding Mechanism—The _ four 
feeding mechanisms for each retort 
are hydraulically operated with a com- 
mon pilot valve system that actuates 
the four feeders to discharge and fill 
simultaneously. A uniform shale re- 
tort is maintained over the entire cross 
sectional area of the retort. 

The feeding piston,is actuated by a 
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What does U.S. Rubber 


do for water-treating installations? 


These U.S. Rubber Uscolite 
pipes and fittings do not 
corrode—resolutely resist 
the destructive action of 
caustic soda and sulphuric 
acids used in this water de- 
ionization operation. 


“U.S.” Uscolite plastic pipe and fittings form the intricate network above— 
integral part of a water-treating installation. Just as these water-conditioning 

units help cut costs in plants and home, so their Uscolite pipes effect con- 
siderable savings in time and money for their operators. That’s because non- 
corrosive Uscolite piping handles more easily, requires less maintenance and 

lasts longer. 

What are your piping needs? Uscolite is . an ares 
available in standard lengths, can be cut to ‘> ios Piss a00 eood. Undies cular puget pioes, 
size and threaded on the job. For quick “~ Grr as x Uscolite is not brittle, does not swell, will not 

‘ ‘ \ oe us contaminate water as metal piping does. 
action, write to address below. " wo SS Photos courtesy of Elgin Softener Corp. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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- =, QED, cont. . . 
(f hala hydraulic cylinder mounted inside the 
j piston. This assembly is oscillated 
| | between loading and discharge posi- 


precision-made to your needs oar eg by a horizontal hydraulic cylin 


A removable cover on the side pro- 


B é N Di X- e RI EZ | vides free access to all the internals 


. | | of the feeder case. The feeding cyl- 
thermistors / | inder can be installed through this 
/ | access door as well as the shaft and 

Maybe your need for these temperature respon- | bearings of the operating mechanism 
sive resistors can be satisfied by a type we carry ; we BS P 6 ; 
fae ; The equipment can be checked for 


in stock. Maybe you require a specially-developed : 
type. In either case you can depend on Bendix- alignment and_ stroke before the 


Friez to provide precision-made thermistors to | ‘ access door is bolted into position. 
serve you with maximum efficiency. High stand- i Disenga ing Section—-The disen- 
ards of quality control in manufacture make Js 6 f he 1.000 
Bendix-Friez Thermistors pre-eminent in their | gaging section a the I, ton per 
field . . . assure you of utmost satisfaction. day retort consists of four 70 deg. 
cones. ‘These cones possess a sub- 
STAMBARD TYPES FOR GAMEDIATE SELIVERY stantial section of slots through which 
Sine (inches @ +30°C. @ 0°. @ —30°C. 5 “ gas and oil are disengaged. The prod- 
; | ucts of the shale-kiln discharge are 
140x .75 45.0 ohms 86 ohms 194 ohms Used in this typical application collected in an annular section sur- 
a for sensing the temperature of : “ Pas ‘ 
040 x 1.5 12.250 ohms | 26,200 ohms | 65.340 ohms A rounding the slotted area. Solids that 
| | may drop through the slots fall down 








18 x 1.5 35,000 ohms | 82,290 ohms 229,600 ohms | | through the liquid seal and are re- 
introduced through the feeder. 


Write for details 4 

7 Retorting Section—Fins that com- 

FRIEZ INSTRUMENT DIVISION of . .2 —,- sa pletely cover the heated metal surface 

1418 Taylor Avenue, BALTIMORE 4, MARYLAND AVIATION CORPORATION | «ool ‘the retorting section. They 

eye oe | effectively maintain the temperature 

: —— | of the shale below 700 deg. F. A 

cowling surrounds the fins and assures 

| a constant flow of cooling air. The 

cooling air rises through the fin sec- 

tion and is collected in an annular 

ting located near the top of the re- 

torting section. Two stacks exhaust 

the air from this collection ring, main- 
There's a Shredder Ringe—to 900 TPH tain the draft for cooling air ee. 

Custom-Built AMERICAN CRUSHER The spent shale from the retort 

From small laboratory mills to high tonnage mills, flows from the top of the retorting 

American Crushers — with built-to-the-job efficiency bed into the ash hopper and drops 

— are famous for long-time service at lowest possible 

cost. from the hopper through the ash 

chute into the ash disposal conveyor. 

ve un beara Plows—During operation of the 

renner ee shale retort, the plow mechanism 

maintains uniform air distribution that 

breaks up clinker formations and pre- 

vents restrictions of air flow. Three 

| large plows are employed. ‘They ex- 


; tend into the retorting bed to a depth 
x1 of about one-third ef the retorting 
— section. They enter the solids bed at 
= ; 45 deg. and maintain a spiral pattern 
Laboratory Mill so as to offer minimum resistance to 


testi 
small "soate ‘operations “24 Series” Ring or Ham: solids motion. 
” mer rushers to 50 rm . . 
Plastics | Grinder— hese plows are filled with metallic 


ra So ibs. per how 
sodium. Convection of the metallic 
sodium effectively cools the tips and 
PULVERIZER COMPANY prevents temperatures in excess of 800 
to 900 deg. F. in spite of high tem- 
1219 Macklind Ave. | peratures in the burning zone. Heat 
St. Louis 10, Mo. removed from the plow tips is dissi- 














sae _— Hammermill—te 
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pated at the top of the plow tips by 
radiation. The plows are supported at 
the periphery by a ring which is re- 
stricted in its vertical and horizontal 
motion by a series of rollers. This 
ring is slowly rotated by the hydraulic 
mechanism. 

Operation—Operation of the kiln 
is entirely automatic. The flow of air 
is controlled by an automatic flow con- 
trol system. <A temperature controller 
actuated by thermocouples located at 
the shell of the retort maintains the 
burning section. 

The retorting section may be di- 
vided into three zones. In the top 
zone, heat exchange between incom- 
ing air and hot clinkers takes place. 
In the lower portion of this top zone, 
the carbon residue burns on the 
clinker, producing flue gas with a tem- 
perature near 2,000 deg. F. 

This flue gas progresses into the 
second zone, called the retorting zone; 
here the oil is educted from the shale. 
The mixture of shale oil vapors and 
flue gas progresses downward into the 
third zone, the condensation zone, 
where the incoming green shale is 
heated and the products of conduc- 
tion are cooled and condensed. In 
the retorting operation hydrocarbon 
recovery is almost 100 percent, based 
on weight of oil and hydrocarbons 
from assay of the shale. 

An important consideration in the 
over-all retorting operation, say Reed 
and Berg, is the high energy quanti- 
ties available from combustion of the 
retort gas, amounting to approximately 
25 percent of the total energy avail- 
able from the retorting of shale. This 
gas is vital to the refining step on 
shale oil. For example, it would take 
20 percent of the crude oil output to 
perform the same operation. 


TRANSFERRING IDEAS 
. . . Different Language 


The layman may be baffled by 
legal phraseology yet the lawyer finds 
it a boon to his work. 

“That ‘deferred expenses’ have ac- 
tually been paid ahead of time is per- 
fectly lucid to the accountant although 
perhaps a trifle confusing to the out- 
sider. And we engineers have gone 
further than most other groups by 
inventing an entire language of our 
own, that of engineering drawings.” 
—Alex W. Rathe, associate professor 
of management engineering, New 
York Universitv. 
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CONTROLLED 


VOLUME 
PUMPING 


OF "HARD- 
TO-HANDLE" 
CHEMICALS 


Vile- peur 








PULSAFEEDER 


Concentrated sulphuric acid, sodium sulphite, filter aid slur- 
ries, liquid caustic, any water-treating chemical . . . hold no 
fears for the Lapp Pulsafeeder. It’s the positive-displacement 
metering pump with the hydraulically-balanced diaphragm 
—no stuffing box or running seal. Pumps against pressures 
up to 2,000 Ibs., at constant pumping speed—variable flow 
results from variation only in piston stroke length, controlled 
by instrument air pressure responding to flow-orifice meter, 
flow-positive meter, pH control, flow variable-pH variable in 
combination, or other control instruments. 


NEW BULLETIN AVAILABLE. Write for Bulletin 300, just issued. 24 
pages of description, specifications, typical applications, flow charts. Lapp Insulator 
Co., Inc., Process Equipment Division, 547 Maple Street, Le Roy, N. Y. 








...AND NO 
STUFFING 
BOX 
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PURCHASING MATERIALS 
. -« On Your Own Terms 


4 good reasons why you should investigate 


GOODMAN SHAKER CONVEYORS 


for those tough material handling jobs 


Purchasing men at times admit they 
don’t know if they are doing business 
with a customer, or the customer is 
doing business with them. 

They tell a story of a manufacturer 
who received a blueprint from a pros- 
conditions, where heat and abrasion — pective customer, along with a request 
make the use of belt and chain con- for quotation. After computing his 
veyors costly or impractical. costs, the manufacturer sent out l:is 
estimate, together with his conditions 
for doing business. Under no circum 
stances, he said, will the customer's 
conditions apply when they are con 
trary to his. 

The customer liked the price, and 
Shaker conveyor mov- sent the manufacturer his purchase 
>! hot castings and order. On the back of the order, in 
— seared Every Goodman Shaker Conveyor very fine print, he listed his conditions 

installation is specially engi- of purchase, and said that under no 
neered to suit job conditions. Pe ase eas 
circumstances will your conditions ap 
ply when they are contrary to ours. 

For awhile, the manufacturer was 
stopped, but he soon found his an- 
swer. He sent back an acknowledg- 
ment on which is printed again his 
conditions of sale, and added this— 
That’s right, under no circumstance 
will your conditions apply when they 
are contrary to ours. 

(1) Do business on your own 
terms; (2) make sure you know your 
terms. This spring, Legal Director 
Charles S. Maddock of Hercules 
Powder Co. told conferees at a meet- 
ing of the National Association of 
Purchasing Agents at Atlantic City to 
make sure of these points when pur- 
chasing materials. 

“If you will take the trouble to ex- 
amine the contract documents of your 
supplier and see what you can take 
and what you can’t . . . you will in the 
long run save yourself a lot of time 
and possibly your se ge a lot of 
money,” Maddock said. “Treat each 


1. They efficiently move hot, abrasive, 
wet, fine or bulky materials. 


. They stand up under severe operating 


. Small tonnages or large tonnages are 
easily moved for short or long dis- 
tances—on the level, upgrade, or 
downgrade. 


. Maintenance cost is low; continuity 


“7 


of operation is high. 





COMPANY 


Chicago 9, Illinois 


GOODMAN MANUFACTURING 


Industrial Manufacturing Division 
Halsted Street at 48th 


+ a aed 











PRODUCTION 


This Bowser continuous blend- 
ing system upped production 
eight times after it replaced 
the former batch methods 
used by the Sure-Seal Corp. 
of Salt Lake City. 

Operating records show a 
better and more uniform 


product, freedom from oxida- 
tion, and constant formula 
accuracy within 1/10 of 1%. 
These were reported as direct 


contract as an individual proposition 
rather than just sending out forms be- 
cause the book says to do so. 


results of installing this 
Bowser continuous high-pro- 
duction blending system. 


“In short, negotiate your purchases, 
don’t just issue papers. Too many 
purchasing men complain that they 
aren’t given a chance to negotiate 
contracts and yet probably more than 
50 percent of the purchase orders they 
issue require some negotiation on 
terms and conditions . . . I, of course, 
don’t mean to imply that you will 
quibble over terms and conditions 
every time a supplier sends you his 
acknowledgment of order form. 


If you blend or mix two or more liquids, chances are the Bowser 
engineer in your vicinity can show you how fo increase pro- 
duction, cut costs and assure product uniformity. Call him today! 


*8 TIMES AS MUCH! 
Write for our folder on Blending Systems 
BOWSER, INC., 1375 Creighton Avenue, Fort Wayne 2, Indiana 
Ds vont thai Manesen: wasumeron Be 


NCISCO 
_ GANADIAN PLANT AND SALES, “HAMILTON, ONTARIO i 
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varnish filtering method boosts 


efliciency over 100%! 


| VISKON | IS STRONG WHEN WET! 


A great advantage over paper filters—offers 
high wet strength, longer filter life, greater 
dependability. 


| VISKON | IS DURABLE! 


Insoluble in common organic solvents—ideal 
for use under high pressure and heat con- 
ditions. 


| VISKON | HAS HIGH FLOW RATE! 


Gives maximum flow rate with required 
clarity, longer cycles. 


is ECONOMICAL! 


Cuts cleanup time, reduces down-time— 
costs less than woven fabrics. 


VISKON fcc." 


—another product to fit today’s needs by 


THE VISKING CORPORATION 
NORTH LITTLE ROCK, ARKANSAS 
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VISKON filters varnish for Lilly Varnish | 
Company in 4 the space with major | 
savings in time, materials and manpower! | 


Here’s another success story by VISKON nonwoven fabrics ‘ 
. how it helped solve an important filter pooniem of the § 


Lilly Varnish Company, Indianapolis. 


Lilly’s old open filter press using can- 
vas filters wasted up to 30 gallons of 
varnish each cycle. Operation was 
messy and hazardous. Cleaning equip- 
ment occupied valuable space, thin- 
ner created dangerous fumes. 


Lilly is solving this wasteful, messy 
problem with modern Sparkler ma- 
chines using VISKON nonwoven filter 
fabric. Now varnish waste has been 
cut by over 80%, cleanup takes less 
time. Washing machines and storage 
are being eliminated. Far less labor. 


Investigate this new filtering method 
using VISKON nonwoven filter fabric 
now. Mail coupon below for addi- 
tional information—today! 


The old filtering method— 
using wasteful canvas filters, 


The new method—with 
modern VISKON nonwoven 
filter fabric. 


THE VISKING CORPORATION, DEPT. CD 


Please send samples 
and additional informa- Name 
tion about VISKON 
nonwoven fabrics and 
their uses for filtration. 


Company 

Address 

City 

Name of equipment used 


Box 72, North Little Rock, Arkansas 


Position 


; 
) 
i 
: 
; 








TIMES F ASTER COOPER HEWITT 
PHOTOCHEMICAL EQUIPMENT 


In a toluene-chlorine reaction radiant energy gen- 
erated by a 3,000 watt mercury vapor lamp speeded 
up the reaction as much as 10,000 times the speed of 
the same reaction in absolute darkness. 


Complete Cooper Hewitt photochemical installa- 
tions flexible enough in design for application in any 
reaction are now available. 


Investigate the potentialities offered by Cooper 
Hewitt photochemical equipment for the production 
of chemicals that are not only new and better but 
which are produced at much lower cost. For technical 
data write COOPER HEWITT ELECTRIC CO., Dept. J, 
724 Grand St., Hoboken, N. J. 


_ COOPER HEWITT e 
/ REACTION CHAMBER 

FOR CONTINUOUS 

FLOW OPERATION 


a MANUFACTURERS sli ULTRAVIOLET EQUEPMENT SINCE 1902 


i tM 





Acitex 

Aprons 

Sleeves 
e 


The RIGHT protection against Acids 

@ CESCO ACITEX is tough but lightweight and flexible. It resists 
more than 100 caustics and acids. Leak-proof, resists abrasion. 

@ CESCO ACITEX Aprons and Sleeves are made in many sizes 
and in two thicknesses. Use them with CESCO Acid Handlers’ 
Goggles for additional protection —‘RIGHT, before your eyes.” 

Send TODAY for CESCO literature and name of your CESCO dietsthutee 


a — oe eee 


HICAGO EYE SHIELD COMPANY + 2242 waren Bd» Cinge 1, 


a CESCO FOR SAFETY 


OFFICES IN: Atlanta, Birmingham, Boston, Buffalo, Cincinnati, Cleveland, 
Houston, Kansas City, Knoxville, Little Rock, Los Angeles, Mexico City, D. F., Milwaukee, Montreal, 
Philadelphia, Pittsburgh, Solt Lake City, Son Francisco, Spokane, St. Lovis, St. Poul, Toledo, Tulse 
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“Most of the time the differences 
in his form and yours can be resolved 
rather readily—but they should be 
resolved. Once you have done so, you 
have established the pattern on which 
you will do business in the future with 
that supplier . . . A lawyer’s guidance 
will be valuable in connection with 
your consideration of these matters.” 


PREVENTING CORROSION 


On Aluminum Surfaces 


Aluminum airplane skins, recent 
reports state, are still losing part or 
most of their paint finish before com- 
pleting flight tests. Inadequate pre 
treatment, paint men say, is probably 
to blame. Because aluminum oxidizes 
rapidly, especially in salt-laden air or 
contaminated industrial atmosphere, 
it is a poor base for paints. Recently, 
Norman P. Gentieu of American 
Chemical Paint Co. told readers of 
Product Engineering just how to 
treat aluminum surfaces. 


WHAT GOOD TREATMENT IS 


Simple treatment—cleaning or etch- 
| ing, or both—does not change the 
chemical composition of the surface 
and is, therefore, no good. In fact, 
instead of retarding corrosion of the 
unpainted aluminum, such processes 
may stimulate it. 

Proper pre-treatment has three 
goals: 

1. Cleansing of the surface of all 
traces of contamination and corrosion. 

2. Protecting the metal from cor- 
rosion by forming an impervious, in- 
ert layer on the surface. 

3. Providing a sure and enduring 
base for paint. 

In general, coatings integral with 
the aluminum itself are far more 
effective than cleaning and etching 
for bonding paint. These coatings 
fall into three main categories accord- 
ing to their composition: crystalline 
phosphate coatings; oxide coatings; 
and the newly developed protective 
chemical films, such as alodine, which 
give even a better bond and more 
durable protection than the other two. 


HOW IT’S DONE 


Aluminum parts can be treated by 
immersion, or by spraying in an in- 
dustrial washing machine. Actually, 
immersion equipment can rapidly and 
conveniently process small size prod- 
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ucts or parts. If the production 2 ‘ 
volume justifies it, immersion facili- ; a> Rubber Pinch Valves 
ties can be mechanized. For large- | } a 
scale production of formed parts, — : a. for Abrasive Pulps and 
for treating coiled stock, strip or cut- iz 
to-size sheets, a five-stage power spray 
washer is most convenient. Essentially, 
the costing process consists of six 
easily controlled operations: 

1. Cleaning the work. 

2. Rinsing the cleaned aluminum 
surfaces. 


Corrosive Liquids 


— Patented “hinged” Rubber Sleeve 
©) Recesses molded into sides of sleeve act as “hinges” during 
compression, eliminating excessive strain and wear. These valves have 
been used successfuly for many years by various industries, wherever 
: ; there is a problem of transporting abrasive or corrosive pulps or liquids. 
3. Coating the work. : Here are some of the other proved advantages of these valves: 
4. Rinsing the clean water. 
5. Rinsing with warm ‘acidulated © Long Life Under Severe Conditions 
water. ®@ Unobstructed Flow Passage 
6. Dryin g. ® Positive Closure on Solids 
® No Working Parts in Contact with Pulps or Liquids 
m ®@ Only ONE Wearing Part 
IMPROVING e wands All chentects Not Harmful to 
INSTRUMENTS Rubber or Neoprene 
® Sizes from 1” to 12” dia. 
. . . Better Thermocouples © Withstands pressures up to 150 psi. 


Right now, researchers at the Bu- New free CATALOG gives complete information on Massco-Grigsby 


reau of Standards would like to im- Rubber Pinch Valves; Marcy grinding mills for laboratory, pilot 
n ‘ plant and commercial grinding; laboratory crushers and pulverizers. 
prove their temperature-measuring in- 


struments. In recent months, they The r 
have conducted several studies that = Sme e 
may have a fair chance for success. ine 
This summer, the bureau’s tempera- Supply Co. 
ture chief, R. E. Wilson, in a sum- Box 5270, Terminal Annex, Denver, Colo., U.S.A. 
mary technical report (1677) described Offices in Salt Loke City, El Paso, 1775 Broodway, N.Y.C. 


three such studies. 
1. A search is under way for a bet- 


ter material to substitute for the rbecurate B Vee 4 a ET t R { Wy G 
alumel wire of a_chromel-alumel 
thermocouple. When used under con- with NIAGARA VISIBLE 1) AL 


ditions encountered in exhaust gases 
in aircraft engines, the alumel be- | ME T ERS 
comes brittle and fails after a relatively 

. ° 6 Just set the dial on zero before each delivery 
short period of operation. | and get highly accurate batch measurement of 

Le A significant advance in the | liquids—with no fear of inaccuracies through 

; | 
measurement of extremely high tem- errors in reading. Niegere Visible Die 
7 Meters are available in a wide range of 
peratures was the development of an | sizes for liquids of all types. Choice of 
iridium—iridium-rhodium thermo- | vertical dial with hands or setback 
ce : ; iN 
couple. In preliminary studies, the met ee 

ow th 1 , f d ith Fill out the coupon with your par- 
new thermocouple was found to with- ticular. requirements) Gnamtant is 
stand both the thermal and mechan- | help you solve your 
ical stresses of turbo and ramjet com- batch. meleras 

° problems — today 
bustion-chambers. 

3. Investigations have been made 
to determine the effect of annealing 
on the electromotive force of standard 
platinum versus platinum-rhodium 
thermocouples. The study included a 
determination of the effects of differ- 
ent annealing temperatures, cooling 


rates and atmospheres in which the BUFF ALO madi Baer fet tances on oe of 
thermocouples were cooled. OS eee eaters ist 

It was found that some of the elec- | ‘Tene... Cd tae 
trical properties depend upon the rate | Pe 
of cooling and that not only chemical | Maximum Batch......-..0---0--- 
purity but also mechanical strains 2893 MAIN STREET 
must be controlled for maximum uni- 

BUFFALO, N. Y. 


formity. 








CHEMICAL ENGINEERING—October 1952 





ADVISING OTHERS 


. - - More Counsel Wanted 


Were you counseled during your 
freshman year concerning your choice 
of engineering as a career? To this 
question, a representative group of en- 
gineers in this country answered as 
follows: 244, Yes; 294, No. Probably 
more than half of the students who 
elected to follow the curriculum of 
engineering were never questioned as 
to their suitability after they once en- 
tered college. 


MAINTAINING PUMPS 
... Oil & High Vacuums 


Oil seals in rotary pumps become 
contaminated easily. The oil may 
oxidize to form acids, varnishes or 
lacquers; process engineers may handle 
it carelessly during installation and 
contaminate it then; but most likely, 
the material being processed will cause 
contamination. In processing, dust 
particles become trapped in the oil 
film; solvents with boiling points 
above the operating temperature of 
the pump condense in it; vapors pass 
into the oil film; and corrosive sub- 
stances slowly erode the metal parts. 

As a result, contaminants build up 
in the vacuum oil and the pumping 
efficiency becomes less and less. Rea- 
son: as the volatile constituents ac- 
cumulate, they increase the minimum 
pressure that the pump can develop 
in the process chamber. 

What would you do with a rotary 
vacuum pump that held contaminated 
oil? This spring, Finley M. Steele of 
Hilliard Corp., who spoke at the 
French Lick (Ind.) meeting of the 
AIChE, offered two solutions to the 
problem. One, it is possible to re- 
place the contaminated oil; however, 
such an operation would shut down 
any processing, or require the installa- 
tion of standby equipment. 

I'wo, there is a process, which uses 
recently available equipment, that re- 
moves the contaminants from the oil 
instead of replacing the contaminated 
oil. In this process, dirty oil taken 
from the vacuum system filters 
through fullers earth. Then the oil 
passes through a vaporizer, where 
water, gascs and solvents are removed. 
The oil then returns to the system 
via a heat exchanger. 











Atmosphere Hydrocarbons 


CLASS A 
Straight Chain 
— Paraffinic 
Naphthenic 


Aromatic 
CLASS B 
— Olefinic 


— Cyclenic 
CLASS D 





CLASS C 
Diolefinic 
Acetylenic 








Branched Chain 
— Paraffinic 


— Aromatic 


Normal Olefinic 
Normal Cyclenic 


Eye Irritation 
Crop Damage 


Eye Irritation 
Crop Damage 
Reduced Visibility 





four 7“ 
Gum aeroso! 
act as 





Reduced Visibility 
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NEW SMOG THEORY is based on the atmospheric oxidation of hydrocarbons. 


Abating Air Pollution 
... What Causes a Smog? 





“Over Los Angeles, it’s certain 
low-molecular-weight unsaturated 
hydrocarbons or olefins that escape 
from nearby refining and petroleum 
marketing installations and are oxi- 
dized in the atmosphere,” says Los 
Angeles county pollution representa- 
tive. 








“This is a theory—speculation— 
and as such just an idea that hasn’t 
been proved. The result of studies 
conducted by Stanford Research In- 
stitute show that combustion prod- 
ucts comprise a major part of total 
atmospheric pollution over Los 
Angeles,” says petroleum man. 











Many theories have been advanced 
to explain the cause of smog. In Los 
Angeles, blame has been leveled 
against sulphur dioxide, the atomic 
bomb, the Mexican volcano Pari- 
cutin, oil refineries and occult powers. 
Recently, the Los Angeles County Air 
Pollution Control District promul- 
gated a new theory based on the at- 
mospheric oxidation of hydrocarbons. 
The petroleum industry in the area 
believes there are other explanations, 
and has recently questioned the 
theory. Here is a simulated public 
debate, complete with moderator, in 
which a fictitious representative of the 
petroleum industry from Los 
geles and a fictitious representative of 
the county of Los Angeles discuss the 
merits of the new smog theory. Basis 
for this discussion are “The Police- 
man Is Coming,” a paper by Vance 
N. Jenkins, Union Oil Co. of Cali- 
fornia, presented before the mid-year 
meeting of the American Petroleum 
Institute’s Division of Refining, and 


An- 


the Second Technical and Adminis- 
trative Report on Air Pollution in Los 
Angeles County put out by the Air 
Pollution Control District, County of 
Los Angeles. 

Petroleum Man—Well the 
idea—the new theory—is consider- 
ably more complicated than the old 
sulphur-dioxide one. This makes it 
harder to prove or disprove, and I 
would like to warn people against be- 
lieving all the propaganda they may 
see about it. 

County Man—What propaganda? 
Our Second Technical and Admini- 
strative Report is a scientific docu- 
ment and released by us merely to 
report the results of our investiga- 
tions. 

Petroleum Man—Unproved § spec- 
ulations. The whole thing is merely 
an interesting guess that’ county of- 
ficials have grabbed as a means of 
gaining favorable publicity for its ef- 
forts at the expense of bad publicity 
for the petroleum industry. (Cont.) 


new 
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ONSIBILITY: 


SINGLE RESP 


Vogt, leading builder of refrigeration con- 
densers, assumes responsibility for engineer- 


ing the unit. Only one purchase order needed. 


SHOP FITTED: 


To cut down field assembly labor. Requires 
no cutting or fitting of pipe. 


Iustratio two views of a 35 
ton Condens wr prior to partial 
disassembly for sb "3 


FOR CONDENSING 
REFRIGERANTS 


Designed for today’s water conservation requirements, and 
to keep refrigeration costs low, the new Vogt Condenser Tower 
meets the need for a proven, readily cleanable condensing unit. 

The Vogt Condenser Tower consists of a multipass 
straight tube condenser, a receiver, an oil trap, a cooling 
tower, and a water pump. Removable cast iron heads permit 
easy cleaning of the condenser tubes. 

Water costs are extremely low since the cooling water is 
recirculated continuously and requires only a small amount of 
makeup to replace losses due to windage and evaporation. 

Condenser Tower units are available in capacities ranging 
from 5 to 50 tons refrigeration. Additional information 
will be furnished upon request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA. 
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Moisture Content 
Revealed ! 


- This fully portable 

Marconi meter immediately reveals the 
true moisture content of a wide range of 
materials. Its operation, although giving 
half per cent or better accuracy, is sim- 
plicity itself with no weighing or calcula- 
tion. The compression test cell is designed 
for uniform results and elimination of 
packing errors and the electronic circuits 
are stabilised against tube or line varia- 
tions. Why not use this meter in your 
plant or mill and take advantage of 
modern industrial electronics. 
e Range from below air-dry to near satura- 
tion. e Covers paper and wood pulp, cotton, 
tobacco, flour, grain and seeds and many 
foodstuffs. e Alternative electrodes for dif- 
ferent applications. e A.C. line or battery 
operated. 


THE MARCONI MOISTURE METER 


QED, cont. . . 


Moderator—I understand that the 
theory is not precisely the property of 
Los Angeles County. 

County Man—That’s correct. The 
theory is based on the work done by 
Dr. A. J. Haagen-Smit, professor of 
biochemistry at the California Insti- 
tute of Technology. Dr. Haagen-Smit 
is a first-class scientist. 

Petroleum Man—I!’m sure he is. 

County Man—Somewhat over two 
years ago Dr. Haagen-Smit became 
intensely interested in the crop-dam- 
aging aspects of Los Angeles smog— 
so interested, in fact, that he took a 
leave of absence from his teaching 
duties and devoted all of his time to 
developing his ideas on the cause 
of plant damage by smog and the 
nature of smog. 

At this time, it was known that the 
Los Angeles atmosphere frequenth 
had concentrations of ozone many 
times higher than other locations. 


Dr. Haagen-Smith theorized that this 
ozone, or an oxidant with the proper- 
ties of ozone, reacted with the 
vaporized unsaturated hydrocarbons 
present in the atmosphere to form 
ozonides or peroxides. These, he con- 
cluded were responsible for the smog. 

Moderator—How did he know the 
atmosphere contained all this ozone? 

County Man—He didn’t, in fact 

Dr. Haagen-Smit did not believe that 

all the required oxidant could be 

ozone of normal meteorological origin. 

It was Dr. Francis E. Blacet of the 

Department of Chemistry of the Uni- 

versity of California at Los Angeles 

who advanced the idea that nitrogen 

dioxide is formed in the Los Angeles 

atmosphere by the oxidation of nitric 
| oxide which, in turn, is formed in 
small amounts from the nitrogen and 
oxygen of the air during the high- 
temperature combustion of all ordi- 
nary fuels. 

He suggested further that, after the 
nitrogen dioxide had formed, it was 
decomposed photochemically by sun- 
light to yield nitric oxide—from 
which it had been made originally— 
and an active oxygen atom. The re- 
generated nitric oxide is thus sup- 
posed to be made available for re- 
entering the oxidation-reduction cy- 
cle, whereas the active oxygen atom 
either may combine with an oxygen 
molecule from the air to form ozone 
or enter directly into oxidation reac- 
tions. 

Petroleum Man—And_ there 


Marconi Instruments 
23-25, BEAVER STREET, NEW YORK 4 


CANADA: Canadian Marconi Co., Marconi House, 2442, 
Trenton Avenue, Montreal 


ENGLAND: Marconi Instruments Limited., St. Albans, Herts 














DAVENPORT 


De-watering Press- 
es and Screens. 


Have a cooling problem on any type of 
dry granular material? Let our engineers 
help you solve it with a Davenport 
Rotary Water or Air Cooler. Write for 
our complete catalog. For quick reference 
see “Sweet's 1952 Processing Industries” 
or “Chemical Engineering Catalog, 1953”. 


ROTARY | 


Steam Tube, Hot 
Air and Direct Fire 
° Dryers. 


DAVENPORT MACHINE 


AND FOUNDRY COMPANY 
DAVENPORT 7 IOWA U.S.A. 


Water Tube and 
Air Coolers. 


are 
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those who reject the entire idea of 


ozone formation by the mechanism a *K 
proposed by Dr, Blacet. At atmos- oe 
pheric temperatures, pressures and 


oxygen concentrations, the oxidation 
of nitric oxide to nitrogen dioxide is = a 
very slow and would not be expected anti-ca 4 ing agen t 
to go very far during the relatively 
short duration of a smog period. 
They also d@ not understand why, 
if sunlight and nitrogen oxides are in- 
volved in the formation, the ozone is 
sometimes found to be quite high at 
night. 
Moderator—Did Dr. Haagen-Smit 
put his theories to any tests? 
County Man—Of course, he was 
able to produce visible mists or aero- 
sols by the reaction of ozone and 
selected olefinic hydrocarbons. And | 
he exposed plants to ultraviolet light 
in an atmosphere containing small | 
amounts of nitrogen dioxide and ole- | 
fins, and obtained damage similar to 
that produced by the kind of smogs we | 
have here. 
Petroleum Man—You might add | 
that there are some who do not be- | 
lieve this experiment proves ozone 
was present because, under the in- 
fluence of the ultraviolet light, the Fertilizer manufacturers have found that the addition of 100 pounds 
of Furafil per ton of mixed goods helps prevent caking and preserves 
good drillability in the finished product. Several hundred thousand 
tons of Furafil have been used by the fertilizer industry indicating the 
acceptance of Furafil in this application. 
Moderator—Would you both care | When quebracho extract pgeeare for use as a viscosity reducing 
to sum up. agent in oil well drilling muds, the addition of small amounts of Furafil 
County Man—One point may be results in an easy-flowing product which does not cake. This is of par- 
overlooked. We claim that severe ticular value during periods of high humidity. 
plant damage is not caused by the | Perhaps you have a caking problem in which Furafil can be of help. 
The following table gives Furafil’s physical properties. Check them 
against your requirements. 


(la 


nitrogen dioxide may have reacted di- 
rectly with the olefins to produce 
plant-damaging compounds. 


reaction products of ozone and just 
any unsaturated hydrocarbon vapor. 
No, the hydrocarbon had to be one 


of three primary straigh-chain olefins CE ee ete: es 


29% 


—one of those having from five to On 35 mesh 41% 
seven carbon atoms with the double oitLOL: On 65 mesh 25% 43% 
bond at the end, the worst offender . On 100 mesh 11% 13% 





being normal |-hexene. 

Petroleum Man—I’d like to say oe ee - — 
that the Stanford Research Institute, 
which has been working on the Los 
Angeles smog problem for four years, Furafil is also used as a burn-out material with foundry sands to reduce 
spending more than a million dollars the distortion of molds when castings are poured. A fine ground grade 
for its investigation, does not believe is sold in the plywood industry as an extender for phenolic glues used 
that ozone-oclefin aerosols contribute in the manufacture of Douglas Fir plywood. 
materially to the reduction in visibil- 
ity during a smog period. They do 
believe, however, that combustion 
products are largely _ responsible. 
Many scientists do not agree with the 


se ei te ea ence |G The Quaker Oats @mpany HEMT E ALS | 
J JULI . 


our buses some time, and breathe 


Color: Dark brown + Bulk Density: 30-35 Ibs./cu. ft. 


Furafil is available throughout the year. Write for samples 
and additional information about its properties. 


*Reg. U.S. Pat. Off. 








deeply. 
336M The Merchandise Mart, Chicago 54, Illinois 
Moderator—No thank you. 
4 Room 535M, 120 Wall St., New York 5, N. Y. Room 435H, P. O. Box 4376, Portland 8, Oregon 
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Our Chiefs are Students 


Tue heads of our various groups 
may have worked with our kind of chemicals 
all their business lives. Yet they are as eager as 
youngsters in seeking better ways to make our 
chemicals, for new derivatives and an extension 
of their uses. Our organization is at your service 
for information pertaining to our products. 
All inquiries held in strictest confidence. 


TRIP RTP RAY 
OLDBURY 
ELECTRO-CHEMICAL COMPANY 


Plant and Main Office: 
NIAGARA FALLS, NEW YORK 
New York Office: 
19 RECTOR STREET, NEW YORK 6, N.Y. 



































J-C ZENITH DEWATERING PRESSES 


100% AUTOMATIC FROM 
SLURRY SUPPLY TO PRESSED CAKE 


J-C’s own development . . . the Floating Cone*.. . 
holds a t, aut ically controlled pressure 
against the pressed pulp as it is discharged. 








Provides for single or multistag i counter- 
current extraction for processing industries, including 
the following: 
PAPER PULP: ultra high density bleaching—de-ink- 
ing—concentrated black liquor recovery 
CANNERIES: Juice extractions from pulp—dewater- 
ing for by-product recovery 
VISCOSE: optimum press ratios in continuously 
pressing alkali from cellulose 
CORN STARCH PLANTS: dewatering germ and 
fiber 
FISH REDUCTION PLANTS: presses cooked whole 
or waste fish products—maximum water removal 
and oil recovery 
RECLAIMED RUBBER: drier product (15 to 18% 
moisture), higher quality rubber obtained 
GLUE PLANTS: maximum grease recovery and drier 
final product 
, please write 





* Patent applied for 


A PRODUCT OF 
JACKSON & CHURCH COMPANY, SAGINAW, MICHIGAN 


“Work well dene since ‘81” 


OED, cont. . . 


CONDITIONING WATER 
. - « Monobed Deionization 


New ion exchange equipment and 
processes will revolutionize water puti- 
fication plants. This is the opinion of 
Joseph Thompson, Rohm and Haas 
Co., who described a new system of 
ion exchange for demineralizing water 
before the recent nation meeting of 
the AIChE in Chicago. The process, 
known as monobed deionization, re 
quires few pieces of equipment, cuts 
operating costs and size of water puri- 
fication plants. At the present time, he 
says, monobed deionization has been 
accepted by many power engineers for 
conditioning water for high pressure 
boilers. 

To remove minerals from water to- 
day, purifications plants, Thompson 
points out, require the services of mul- 
tiple ion-exchange tanks. 


ABATING POLUTION 
. . - Case History 


Sanitary engineers in North Caro- 
lina face a difficult, if not unusual 
problem, in treating wastes from tex- 
tile mills. Unlike other states, textiles 
in North Carolina come from a num- 
ber of small mills rather than a few 
large ones. Consequently, waste con- 
trol funds are limited, and naturally 
the extent of treatment at any one 
mill is likewise spared. 

What’s the best solution to the 
problem? ‘Wastes from small or 
medium size mills can most economi- 
cally and feasibly be handled by a 
municipal treatment plant,” says Pro- 
fessor of Sanitary Engineering Nelson 
L. Nemerow of North Carolina State 
College. “It should be stated that 
one way in which the textile dye 
waste problem can be solved is by 
joint municipal and industrial waste 
treatment.” 

At the recent Industrial Waste 
Conference held at Purdue University, 
pollution men learned from Prof. 
Nemerow just how such a joint effort 
solved a recent waste problem in 
North Carolina. 

Last November, a meeting—at- 
tended by representatives of the City 
of Salisbury, N. C., the local cotton 

| mill, the newly formed North Caro- 


| 
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FOR PROCESS AND MEDIUM DUTY CHEMICAL SERVICE 





dependability and economy 
are assured 


with this Warren-Quimby Type ‘’G’’ Pump 





his Warren-Quimby Pump is designed to give both dependable and | 
thoroughly economical satisfaction in process industries and chemical plants 
having semi-critical requirements. It has proven its merit conclusively whenever : 
correctly applied. : ) 
Simplicity of design, sturdy bearings, extra deep stuffing box, tapped 
catchall, together with strong construction throughout the entire rigid assembly, 


all contribute to long, useful life at moderate cost. 


It is available in 1, 114, 11/4, 2 and 3 inch discharge sizes. Capacities up 
to 400 GPM—heads up to 240 feet. 


SEND FOR BULLETIN WQ.-213 giving Specifications, Selection Chart, etc. 


co 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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HEALTH AND HAZARD PROTECTION 
WITH ECONOMY AND —— 


Remove harmful and obnoxious dusts, fumes, 
vapors and gases and replace them with health- 
ful, clean washed air. Step-up worker efficiency 
by installing a Schneible Multi-Wash System 
in your plant! 

Recent tests by an unbiased laboratory show 
Multi-Wash to be 99.9+% efficient in the 
removal of contaminated air. And in some 
processes where material can be recovered ina 
wet state, it is possible to reclaim substantial 
quantities of materials ordinarily considered to 
be waste products. 

For top efficiency with a minimum of up- 
keep, investigate the Schneible Multi-Wash by 
writing for bulletin 551 or contacting your 
local Schneible representative. 


CLAUDE B. SCHNEIBLE COMPANY 
P. O. Box 81, North End Station 
Detroit 2, Michigan 


MULTI-WASH es:ers:222 


PRODUCTS: 
Multi-Wash Collectors « Uni-Flo Standard Hoods 
« Uni-Fio Compensating Hoods * Uni-Flo Frac- 
tionating Hoods . Water Curtain Cupola Collec- 
tors « D itrap « Dust S 
« Entrainment Sandan * Settling and Dewater- 
ing Tanks « "Wear Proof" Centrifugal Slurry Pamps 





THE PRATER ROTARY AIRLOCK FEEDER ¢ 
is vital to your process plan 


PREVENTS AIR LEAKAGE AT THE 
DISCHARGE OF PNEUMATIC EQUIPMENT 
This precision-built rotary feeder is specially designed 
to eliminate air leaking into the collector... 

and to feed dust out of the system as it is collected. 
Used as a volumetric unit, the Prater Rotary Airlock is 
ideal for feeding granular or powdered materials 

into mixers, blenders, hoppers at a pre-determined rate! 
The Prater Rotary Airlock Feeder is furnished 

as a complete “package unit’’ or may be purchased 
without motor. 


PRATER PULVERIZER COMPANY 
1517 So. 55th Court, Chicago 50, Ill. 


QED, cont. . . 


lina Stream Sanitation Committee, a 
design engineer and Prof. Nemerow— 
was called in Salisbury to plan the 
investigation and treatment of dye 
wastes from the local mill. 

First off, a 48 hr. sampling was 
scheduled at the existing municipal 
treatment plant. During the first 24 
hr., no mill wastes entered the munici- 
pal plant; during the second 24 hr., 
the mill waste—made up of highly 
objectionable sulphur dyes for the 
tests—flowed into the plant at peak 
rates. 

Each hour a sample of the raw 
waste entering the plant was collected 
and analyzed. Two curves for each 
type of pollution characteristic—do- 
mestic and mill waste—were drawn 
up. Now, it was possible to determine 
the pollution loads the city sewage 
could assimilate at various times of 
the day. 

Meanwhile, at the laboratories of 
North Carolina State College, sani- 
tary engineers made a research study 
of a composite sewage-waste sample. 
They found that aluminum sulphate 
completely removed the visual color 
from the mixture and reduced the 
five day biochemical oxygen demand 
63 percent. The dosage of alum re- 
quired was 200 ppm. at the existing 
pH of 8.3 and 140 ppm. at a pH of 
7.0. This treatment, they reported, 
was superior to acidification or chlori- 
nation, and better than chemical co- 
agulation with cither lime er ferrous 
sulphate. 

After another investgation last Jan- 
uary, the design engineer and the 
Sanitation Committee met to review 
research results and discuss the prob- 
able design of a new combined sew- 
age-waste treatment plant. When pre- 
liminary estimates of cost are prepared, 
all parties will then meet. At this 
time, the portion of construction and 
operation cost of the new plant will be 
assigned and subsequently shared by 
the Salisbury mill and the city re- 
spectively. 


DISTILLING FATTY ACIDS 
. . . Whale Oil Base 


Sandar Fabrikker, which is located 
in the small whaling town of Sander- 
fjord in southeast Norway, put a new 
fatty acid plant on stream this past 
February. The installation, which has 
a feed capacity of 30 tons of whale 
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oil per day, was designed and built by 
Foster Wheeler Corp. and based on 


patents of Armour & Co. for the frac- | 
tional distillation of fatty acids. 


In a recent article in Heat Engi- | with fs | 
neering (July, 1952), the house organ 
of Foster Wheeler, Francis B. White, HT 2 4 E 7 a TRERICE trap! 
chief chemical engineer in the in- | 2 
dustrial division of Foster Wheeler, ; 
and Arne B. Holt, U.S. representa- | DOWN Wire drawing—a bugaboo for 
tive of Sandar, jointly described the | most traps—has been practically 


process used at Sandar’s plant. 
According to White and Holt, raw | ture of a Trerice trap. Bucket, valve 
stock is first delivered from storage stem and propeller— assembled as one unit—comprise the only moving 
to a conical bottom tank lined with | : ; 
acidproof brick; there are five tanks part. cae action ieee the ereneinr causing the valve seat 
each with a capacity of 5,300 gal. differently in the orifice at each discharge. As a result, there’s even 
After the addition of dilute sulphuric wear all way ‘round. Remember, too, you can completely inspect or 
acid to the stock, the mixture is service tue valve and seat in a Trerice trap in a matter of minutes— 
washed with water. The water is then : without removing it from the line or disturbing high pressure bolts. 
removed from the oil by two centi- But—see for yourself! We'll be glad to provide a 60-day trial 


eliminated by the rotating valve fea- 


ye Sandar’s raw materials are | installation under your own conditions and without obligation. Send 
so diversified, high pressure batch 
splitting is employed. Following scrub- 
bing, the oils are fed into two 10-ton 
autoclaves that have a working pres- 
- of 600 psi: here the oils are i soak Stoblaar sents. 
spht. 

After splitting, the fat water mix- 
ture is piped to stainless steel set- VALVE 
tling tanks where the sweet-water is bj Mirror finish, hard- 
drawn off. The fatty acids are now ea 
washed to remove the last traces of 
glycerine, and then dried by means 
of centrifuges. The sweet-water is eT eee 
concentrated to an 88-percent gly- ; : Sadabinds cove as 
cerine. oe 

The split and dried fatty acids are 
now pumped to three storage tanks, 
each having a capacity of 132,000 gal. 
Any one of these tanks is large 
enough to continually furnish feed 
stock for a still for two weeks. From 
these tanks, the stock is pumped to 
the still area; here four fractions are 
produced. A usval run of the still 
gives: (a) odor and color fraction, 
(b) low molecular weight product 
fraction, (c) high molecular weight } DRAIN PLUG 
product and (d) residue. | = peo att nl 

If desired, one or all of the frac- 
tions may be run through the still af i # : i 
a second time. In this way, it is pos- Yes, | want to try the Trerice “Rotating Valve” trap for 60 days. 
sible to obtain high purity myristic Trap Size as 
acids, palmitic acids and so on. Al- } Capacity Requirements _ 
ternately, blended fatty acid mixtures Application 
of known composition having partic- 1G SAAS a eM ase sce 
ular properties may be produced. , t <r ca REN ern ROR a Ye 

The fractions from the still are re- val _ PERE iE 1 
ceived in aluminum tanks. Each tank eee We re cS Sha narra 
has a capacity of 26,420 gal. and 14 1420 W. LAFAYETTE BLVD 
such tanks constitute the tank farm C E C0. DETROIT 16, MICHIGAN 
for the still area. The tanks are made trument 
with bottom spherical heads and pro- 


coupon today. 
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PIGMENTS 
MINERALS - COLORS 


for the PROCESS INDUSTRIES 


PURE RED IRON OXIDE 
A Dependable, Uniform Red Pigment 
Available in Any Quantity 
Prompt Delivery 


ALL OXIDE COLORS 
lron Oxides » Ochres * Umbers 
Siennas « Chrome Green 


PHTHALOCYANINE BLUE 


TALCS—ALL GRADES | 
W/HITTAKER rroouct ust aii 
F sect “te 260 West cau” = ea 137017. 


Canadian Representotive 


Richardson Agencies, itd 454 King Str 


\ OV 4 BO 


Write for NOZZLE CATALOG to 


SPRAY ENGINEERING CO. 


115 CENTRAL STREET + SOMERVILLE 45, MASS. 
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vided with external heating coils be- 
neath the heads. This heating main- 
tains the fatty acids as a liquid in the 
storage tanks. From storage, they are 
pumped to the flaker, or the block- 
molding installations. 


PRESERVING FRUIT 
. - « Possible Process 


In storage rooms, most fruits give 
off vapors that can scald their skins 
and accelerate their ripening. In recent 
years, activated charcoal filters have 
been widely used to purify the air in 
fruit storage rooms. Another agent, 
ozone, has also been used but never 
too successfully. 

In apple storage rooms, however, 
purification is especially difficult. 
The main component of apple vola 
tiles, according to many recent re 
liable measurements, is ethylene, 
which is probably a damaging vapor. 
Theoretically, and here’s the dif- 
ficulty, activated charcoal will not ad- 
sorb ethylene; ozone should do a bet- 
ter job, however ozone used in suit 
able quantities is toxic, and cannot 
be tolerated in fruit storage rooms. 

The problem, nevertheless, has a 
solution. The contaminated storage 
air could be drawn into a special 
chamber, and the ethylene reacted 
with ozone. But before returning the 
air to the storage room some means 
would have to be devised for decom- 
posing or collecting excess ozone. 

Not long ago, J. W. Colbert, an 
engineer with the Canadian National 
Research Council conducted an in- 
vestigation to study the effectiveness 
of charcoal and ozone for removing 
low concentrations of ethylene. He 
hoped to work out a solution to the 
problem, and to collect sufficient data 
from laboratory measurements to per 
mit the design of suitable decontami- 
nating equipment. In the March issue 
of Refrigerating Engineering, he re- 
ported a successful study. 

According to Colbert, charcoal will 
effectively remove excess ozone from 
the decontaminated air. Tests showed, 
for example, that a 0.5-in. layer of 
canister charcoal completely decom- 
posed 800 ppm. ozone in air flowing 
through the charcoal at 10 ft. per 
min. In addition, the charcoal would 
remove heavier volatiles and reaction 
products along with the ozone. 

Because charcoal can perform the 
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@ THE DOREX AIR POLLUTION TEST UNIT 
—a simple, inexpensive, sharply accurate 
means of determining air contaminants and 
their concentrations. 

You merely mount the unit in the area of 
air pollution — indoors or outdoors — and 
plug it in. The Dorex Air Pollution Test 
Unit draws the air uniformly through cyl- 
inders of special Dorex activated carbon that 
absorbs the gaseous impurities. At the end of 
a short pre-determined time, you send the 
cylinders to the Dorex laboratories. Back in 
a hurry comes a complete analysis showing 


f W. B. » 


/CON NOR) 
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““"“dorex: 


air recovery 
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exactly what your contaminants are and the 
concentration of each. 

From these data you know precisely the 
air purification system to set up — for indoor 
comfort and quality control in the manufac- 
ture of your product, or for abatement of an 
outdoor nuisance. 

And may we also point out that it will 
cost you no more than the price of an enve- 
lope and a stamp to get full information. Just 
mail the coupon. 

W. B. Connor Engineering Corporation, 
Danbury, Connecticut. 


W. B. CONNOR ENGINEERING CORP. 
Dept. C-102, Danbury, Connecticut 


Please send me, without obligation, full information 


about the Dorex Air Pollution Test Unit. 
Name 

Position 

Company 


Street... 





City 





DESIGNED 


For Reducing 
Costs of 
Pumping 


The rugged design of all 
Viking pumps includes ... 


.» Only two moving parts. 
Only one packing box. 

. FAST, self priming. 
Smooth, even discharge. 


Adaptation for handling either viscous 
or thin liquids. 


Low power requirements. 


Lower your pumping costs. Start with 
bulletin 52SC. Gladly sent on request. 


Pump Company 


Cedar Falls, lowa 


of any stock you want to 


PULVERIZE 


You will receive an Engineering Report 
‘based on our Test Grind with the 


SCHUTZ-O’NEILL PULVERIZER <—oo 


"Do you have a production problem on stocks you grind, to get 
desired uniformity or fineness? Are you looking for increased 
output with a cost reducing method? Profit by Schutz-O’Neill’s 
experience of almost 60 years in the rapid, dustless, accurate 
pulverizing of any dry, non-gritty, grindable stock. 
ceptance of this offer for a test grind does not obligate you. 





Catch tramp iron ) 
Rye 


y 4h y witha 
$4 W\ sete, "seein 
SUPER-MAGNET 


Standard equipment on feeders 
for Schutz-O'Neill Pulverizers. 





Your ac- 





Schutz-O’Neill Pulverizers are made in 6 sizes with capacities 


up to 3000 Ibs. per hour. 


The Schuts-O'Neill Gyrator Sifter 
turns out a large volume of uni- 
form, clean product. 1 to 3 sieve 
frames for single or multiple 





The finest development of 
Centrifugal air-force pulverizing 
For extremely fine grinding and uniformity 
of product, the principle of centrifugal im- 
pact with product carried by the air stream, 
has never been surpassed. Schutz-O'Neill 
Pulverizers utilize this principle to 

the fullest dearee 


Send us stock sample 
State fineness desired 


You will receive your pulverized 
stock plus our Engineering Report 
giving recommended equipment, 
methods and mill plans. Litera- 
ture upon request. 


301 Portland Ave. Minneapolis 15, Minnesota 


October 1952—CHEMICAL 


OED, cont. .. 


three operations, it would seem wise 
to design the charcoal bed on this 
basis. The efficiency of charcoal falls 
off rapidly after the breakdown point 
is exceeded; therefore the choice of 
conditions should be based on break- 
point data for all volatiles. 

When this information becomes 
available, it could be used with the 
data on rate of production to deter- 
mine the most economical combina- 
tion of bed depth and area required 
to ensure continuous removal of the 
volatiles. 

In the reaction chamber _ itself, 
catalytic surface will be needed to 
give the same reaction rates observed 
in the lab. But surface requirements 
should decrease when lower ozone con- 
centrations, higher temperatures and 
higher humidities are used. It should 
be emphasized, however, that 
of efficiency results unless the ma- 
terial used has a high surface to volume 
ratio. 


a loss 


DESIGNING WORK FORMS 
. . . Forty Check Points 


“It is not necessary to take a special 
course to design a good work form,” 
says John B. Bennet of Hazeltine 
Electronics Corp. “Should the oc 
casion arise where the company needs 
a new form, all that is required is that 
you have a good understanding of the 
problem to be solved.” 

Before designing a form, Bennet ad 
vises checking the 40 points he listed 
in the July issue of Plant Engineering. 
They are: 

Ground Work: Work up 
background information. 

1. Define and limit the purpose 
of the form. 

2. Avoid information on the form 
not related to the operation to be 
covered. 

3. Guard against 
forms already in use. 

4. Adapt existing forms wherever 
possible. 

5. Decide carefully on the distribu- 
tion of copies of the form. 

6. Compare notes with all depart- 
ments and personnel whose work 
would be affected by the new form. 

7. Check to see how permanent the 
use of this form is likely to be. 

8. Find out how much money can 
be spent on preparation and printing 
of the form. 


some 


duplication ot 
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Contents of Form: Now decide ex- PLANT—EVERY DAY 
actly what to put on the form. : ¥ . —YEAR ROUND. 
1. Be sure to cover all recurring in- * 4 > 
formation related to the operation Be 
for which you design the form. 
2. Assemble all information that 
will be needed. 
3. Pick a good descriptive title for 
the new form. 
4. Show all relevant dates, such as 
dates of initiation, receiving, transmit- 
tal, etc. 
5. Include space for all needed sig- 
natures and approvals. 
6. Provide spaces for “to” and 
“from” where the form is to. be routed. - - : 
7. Thcide ow to acai the | ieasee ce et eee oer 
form. bar-dried (78F, 25°) R.H.) air is supplied from 
8. Check against forms which are ducts over pan mouths. 
being replaced to be sure you have 


not left out information previously Humidity Conditioning Speeds 


covered. 


9. Guard against excessive com- Production of Eli Lilly’s 


plexity. 
10. Review these contents very * e4e 

critically when you are through. Moisture Sensitive Products 
Layout of Form: As a next step, 


9. Consult everybody who will have ® 
to use it and sell your ideas to them. fi MAINTAINS IDEAL 
10. Prepare a procedure for the use PRODUCTION 
of this form to put it into efficient “e oe  ] oo Pon 
operation. 














we Ces a Eli Lilly and Co., long a leading producer of medicinals, uses 
ink about a good layout. 
1 Wacko Aecew size that will &t im 22 Kathabar humidity conditioners to provide a wide range of 
cits ts Hien anal air conditions in its Indianapolis plants. These units operate 
a 3 ? round-the-clock, permitting continuous operation. 
2. Select clear, short and appropri- . : ‘ ar 
er ; Kathabar units deliver temperatures as low as 80F with 15% 
ate headings for all spaces. : er 
5 ak relative humidity. 
3. Determine the logical sequence 3 Sate eee , 
; sit Product contamination is prevented because the Kathabar sys- 
for the items of information on the : , 
tem delivers pure odorless air, free from carry-over. 
form. ad : F 
3 Dehumidified air prevents caked powders, clogged machinery, 
4. Place items that should be seen : : : ; : 
: ; = and moisture accelerated product deterioration. 
first in a prominent position on the : ‘ 
die Tablet granules at optimum moisture content reduce punch and 
ges ; die pitting. 
5. Check this sequence against ree . . . 
For specific information on how Kathabar can help improve 
other related forms used by the com- 7 ; : : ; f 
; your process and operations, call on a Kathabar engineer. Better 


eat ; ; t yet, fill out the coupon below now. 
6. Put the serial number in a suit- 


able spot for ready reference. 
7. Decide if the form should be URE, OMBUSTION 
filled in by hand or typewritten. “ 

8. Allow proper margins and spaces rielcoww 
between lines. y 

9. Make sure all recurring informa- TOLEDO 1, OHIO 
tion is actually included on the form. 

10. Insert a form control number 
in line with the company’s practice {_] Send me case histories and complete informetion on Kathabor humidity 
of numbering forms. conditioning equipment. 

Now that the actual design of the as | C) Send me inlermation on rae : 
form has been completed, consider the ; (Write here any special humidity problem you may have) 
following when ordering the form: 

1. Find out what kind and weight 
of paper to use. 

2. Consider if it would pay to use ADDRESS 
colored copies and, if so, how many 
colors. 


ee ee ee ee ee 





COMPANY 


CHEMICAL ENGINEERING—October 1952 





‘% 1QWI0S WORTH ST OR/NG 
ARE WORTH MEAS GRING« 


with a 


LIQUIDOMETER 


@ FOR GAUGING LIQUIDS 


OF ALL KINDS 
SZ, @ 100% AUTOMATIC 
@ APPROVED BY 


UNDERWRITERS’ 
LABORATORIES 


| WRITE FOR COMPLI 


ric LIQUIDOMETER coze 
36-29 SKILLMAN AVE., LONG ISLAND CITY.LN.Y. 


FOR PROFITABLE OPERATION 


e LOWEST IN COST per 


on any filterable material, 
no matter how heavy, 
thick or viscous. 
e 
SOLIDS—reason- 
Filter Presses iy sn ‘im core 


ha 


SHRIVER ree 


Whether it’s adhesives or amines, electrolytes 
or emulsions, casein or colors, mercaptans 
er mucilage, resins or rosin, or hundreds of 
other process materials that need improvement 
through filtration—the Shriver Filter Press can 
do the job better, at lower over-all cost. It's 
more versatile, more economical—a profitable 
investment in every way. Write for new Cata- 
log No. 52. 


LT. et 
5 ging nuMe 


Ly : Corner feed, washing 
, type, steam heated, stain- 
less steel filter press. 


T. SHRIVER & Co., Inc. 802 Hamilton St. - Harrison, N. J. 
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3. Determine by what process the 
forms should be reproduced. 

4. Sce if it is advisable to serially 
number copies in advance. 

5. Consider the possible use of in- 
terleaved carbon paper, perforations, 
ce. 

6. Decide if copies of the form 
would be best assembled in single 
sheets, pads or cards. 

7. Estimate the quantity require 
ments before placing the order. 

8. Order in economic lots. 

9. Locate a good storage place for 
the new form. 

10. Decide on the manner of dis- 
tribution of the form. 


BUILDING UP SOILS 
. . « Unhealthy Competition 


Plants and soil compete for certain 
plant nutrients, particularly phos- 
phates. This is the finding of Agricul 
tural Researchers, R. L. Isaacs, Jr. 
and J. B. Hester of the Campbell 
Soup Co., who spoke at the recent 
national meeting of the American 
Chemical Society in Atlantic City. 
Plants absorb plant nutrients and fre- 
quently sacrifice the nutrients to a 
demanding soil. 

If true, new investigations may have 
to be conducted by agricultural chem- 
ists in the light of these facts. “Per 
haps much of the literature on the 
subject of the ready absorption of the 
nutrients, particularly phosphate, is 
based on sand culture work where 
there is no competition between the 
plant and soil,” say the two re 
searchers. 


SELECTING PULLEYS 
. » « Quick Facts 


In a recent bulletin, the Power 
Transmission Council offered en- 
gineers some useful data on cast iron 
pulleys. These pulleys are suited for 
practically any service in any plant, 
especially in chemical plants where 
dampness and acid fumes may cor- 
rode other pulley types. 

Sizes, to start with, run 3-in. diam- 
eter by 2-in. face to 72 in. by 40 in,; 
larger sizes made to order. 

Cast iron pulleys usually come with 
crown faces or flat face, flanged, taper 


1 cone or step cone. They have solid 
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VISCOSITY CONTROL is important to Fuller Brush manufacture. Special 
sealing compound makes their handles stay put. It's applied by expen- 
sive equipment. If the equipment is started before the compound is fluid, 
the outomatic machinery will be severely damaged. Now a low-cost 
Fenwal THERMOSWITCH inermostat prevents damage by starting the 
motor only when viscosity is right. 








A FENWAL THERMOSWITCH CONTROL may solve your problem, too. 
Its external, single-metal sheil expands or contracts instantly with tempera- 
ture changes, making or breaking enclosed electrical contacts. Compact, 
highly resistant to shock and vibration, Fenwal THERMOSWITCH units 
have solved hundreds of problems where heat is a factor. 


SPOILAGE FROM C)VER-HEATING would prove costly to egg pro- 
ducers if water in Paden's Whirl-A-Way egg washer got too hot. Ac- 
curate temperature control, under extreme moisture condiiicns, was called 
for. Only a temperature-sensitive, adjustable, moisture-procfed Fenwal 
THERMOSWITCH thermostat installation met al! the requirements at 
reasonable cost. 


SEND FOR THIS NEW CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, illustrated dis- 
cussions of the problems above. Fenwal engineers will be glad to help 
you solve your temperature contro! problems involving heat, humidity, 
vapor level, radiant heat, pressure and other variables. Write Fenwal, 
Incorporated, Temperature Control Engineers, 164 Pleasant Street, 
Ashland, Mass. 


THERMOSWITCH’ 


Electrical Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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MEASURE THESE VALUES 
WHEN YOU BUY METERS 


Accuracy.Ca 


a 


inh 


Industrial buyers rate R-C Positive Displacement Meters “tops” 
in these basic essentials. 
Accuracy— Not affected by pressure, wide variations in loads or 
other variables. Simple design, with no vanes, valves or small parts, 
results in maintained accuracy over long years of operation. 
Capacity —from 4,000 cfh to 1,000,000 cfh in one unit, to meet 
practically any industrial metering requirements. Ample ability 
to absorb overloads. 
Compactness—foot for foot of capacity, R-C Meters are the 
smallest made for industrial use. Can be “tucked awav” in rela- 
tively small space without loss of valuable production area. 
These values have long been proved by large and small industrial 
plants and public utilities. More R-C Meters are used by gas pro- 
ducing plants, for their own manufacturing and for commercial 
customers, than any other make. For details on sizes and con- 
struction, ask for Bulletin 40-B-14. 

ROOTS-CONNERSVILLE BLOWER CORPORATION 


524 Illinois Avenue, Connersville, Indiana 


PONNERSVILE 


OWE CF THE DRESSER AnOVS TARAS 


P acity-Compactness E 
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rim and hub, solid rim and split hub, 
and split rim and hub. 

Center can be split or solid web, or 
split-arm type. Splitting arms gives 
added strength for rim speeds above 
4,500 fpm. Split pulleys can be more 
easily installed on existing shafts. 

Flanges may be added to outside of 
rim to retain belt, keep two belts 
separate, or aid in shifting belt from 
a loose pulley to a tight pulley. 
Flanges inside of rim help stiffen it, 
can be used to bolt two pulleys to- 
gether. 

These pulleys can be fastened to 
the shaft by standard square keys or 
with metallic bushings for compres- 
sion fastening. Compression fasten- 
ing is OK for most average applica- 
tions. Interchangeable bushings let 
pulley be used on any size shaft up 
to its bore. Where loads are severe, 
better use key fastening. 

Standard pulleys of cast iron are 
designed and built to take a stress of 
65 Ib. tension per in. width of medium 
double leather belts, or equivalent. 
They can also be furnished for heavy 
double belts with 90 Ib. per in. with 
tension, or triple belts with 120 Ib. 
per in. tension. Special designs go up 
to 210 Ib. per in. 

Maximum rim speeds, ft. per min., 
are: (1) regular iron pulleys—split 
or solid—3,750 fpm., (2) regular iron 
pulleys—specially balanced—solid or 
split—4,500 fpm., (3) split-arm iron 
pulleys — specially balanced — 6,000 
fpm., (4) specially designed solid 
iron pulleys—specially balanced— 
7,000 fpm. Cast iron pulleys should 
not run over 7,000 fpm. 


PREVENTING ACCIDENTS 
... Likely and Unlikely Ones 


The Association of Chemical Man- 
ufacturers have published a highway 
code for the chemical industry, 
which, a spokesman claims, should 
help to make British chemical works 
the safest in the world. There is noth- 
ing like it, he says, and the association 
already had requests for 40 copies from 
a U.S. trade association, and 50 oth- 
ers from Sweden. 

It has taken over 20 years to write, 
and contains, according to the spokes 
man, an analysis of every likely—and 
some unlikely—accident that may 
happen in a chemical works, togethe: 
with methods of prevention. 
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ANALYZING DATA 
. . . For Three Variables 


Provided he is working with only 
two variables, the average research 
engineer usually has little difficulty 
plotting, and then analyzing, his ex- 
perimental results. But if confronted 
with three or more variables in one 
experiment, he may try to get him- 
self lost. For while the two dimen- 
sional graph is a simple.and workable 
device, there is no suitable apparatus 
for plotting in three dimensions. 

Recently, in the course of a statis- 
tical analysis of data, Physiologists 
R. B. Fisher and J. N. Hunt of the 
University of Tennessee worked up an 
elemental apparatus for plotting in 
three, as well as four, dimensions. 
With the device, a person without 
formal statistical training, can read 
three and four-dimensional regression 
equations. 

The apparatus, shown above, con- 
sists of a cube of Lucite built with 
20 numbered sheets—all the same 
thickness—locked down by two bolts 
and illuminated from below by a small 
electric bulb. } 

In plotting in four dimensions, two 
dimensions are represented by the 
position of points plotted in water- 
proof ink on the surface of the plates, 
the lowest of which is ruled with a 
grid. The third dimension is repre- 
sented by the number of the plate 
selected, and the fourth by the color 
of the ink used to plot the point. 

In practice, the data is first classi- 
fied and then inked into the block. 


When it is no longer needed, the ink 
spot can be cleaned off with alcohol. 

When the data are plotted, a per- 
son who inspects the results through 
the top face of the block gets a quick 
appreciation of the relationship be- 
tween and among variables. An ex- 
amination may suggest to him the 
type of statistical analysis to be used. 


MAINTAINING VACUUMS 


. . . Lesson in Gasketing 


In developing a process for making 
titanium, chemical engineers at Na- 
tional Lead Co. at South Amboy, 
N. J., had to work frequently with 
high vacuums. They generally at- 
tained and maintained vacuums in the 
range of 1 to 10 microns; in some 
cases, in the range of 0.05 to 0.01 
micron. Although they learned much 
from current literature and manufac- 
turers’ pamphlets, they also learned 
much about vacuum systems from ex- 
perience itself. 

At the recent meeting of the 
AIChE at French Lick, Ind., two of 
the engineers who worked on the Na- 
tional Lead titanium project, C. Kerby 
Stoddard and W. E. Mooz, told of 
their experience in dealing with vac- 
uum systems. In their paper, Stod- 
dard and Mooz discussed static and 
dynamic vacuums, mechanical diffu- 
sion pumps, leak detection, gasketing, 
oil purifiers for mechanical pumps, 
diffusion pump fluids, valves, cold 
traps, vacuum welding and cleanliness 
of a system. 

Probably the most interesting dis- 
cussion of the bunch was the one on 
gasketing. As the authors tell it, flat 
gaskets were chosen initially. “At first 
ted rubber sheeting was cut to full 
face gaskets for pipe flanges, liberally 
smeared with vacuum grease and bolts 
tightened until the rubber partially 
extruded. 

“Hours of pumping failed to pro- 
duce the anticipated vacuum. The 
procurement of a leak detecto: showed 
that the flange gaskets were leaking. 
About the same time someone re- 
called some expert advice about not 
using too much vacuum grease and 
not compressing a gasket until no re- 
siliency remained in the rubber. Ob- 
servation of these precautions and 
conversion to unfilled, neoprene rub- 
ber produced the proper vacuum. 
However, constant vigilance was re- 
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quired to prevent the operators from 
tightening the bolts until the gasket 
extruded and the joint leaked. 

“The conversion of gasketing to 
total use of “O” ring gaskets com- 
pletely eliminated gasketing difficul- 
tics. All flanges were cut off the pipes 
and welded back on after machining 
square sectioned grooves in one face 
to a depth allowing a 25 percent 
compression of the “O” ring gasket. 
The face inside the groove was ma 
chined a few thousandths of an inch 
below the outer flange face to permit 
the escape of gas trapped in the groove 
on the vacuum side of the “O” ring. 
In some cases, this was accomplished 
by radial slots. 

“O” ring gaskets are available in 
various formulations of rubber and 
neoprene as well as silastic, in diam- 
eters up to 16 in. Generally 60 duro 
meter neoprene was specified although 
silastic was used on occasion for cold 
traps where it was suspected that the 
neoprene cooled to a point where it 
no longer had sufficient resiliency. 

“For diameters greater than 16 in., 
“O” rings can be made up from 
% in. and 4 in. diameter rubber or 
neoprene stock known in the trade as 
“rope”. Vulcanized joints are supe 
rior to cemented ones. “O” ring gas 
kets, made in this manner with less 
than one percent vacuum failure, up 
to 42 in. in diameter have been used. 

“The installation of the “O” rings 
in the grooves is a simple matter. If 
the larger diameter gaskets do not 
rest evenly in the groove, the simple 
precaution of storing them in a warm 
room or next to a radiator will make 
them limp enough to lie uniformly 
in the groove and save considerable 
time of assembly. 

“Vertical joints can be made up 
with the “O” ring slightly undersized 
so that it is snapped into the groove 
and holds itself in place. Bolts are 
drawn up tight and used only in every 
other hole or less if feasible. Since the 
flange faces match metal to metal, 
over-compression of the gaskets is im- 
possible and operation is facilitated. 
The gaskets should be coated only 
lightly with vacuum grease which is 
wiped off after applying. This leaves 
just the right amount of lubrication. 

“Gaskets that have taken on a per- 
manent set can be frequently re 
claimed by soaking them in carbon 
tetrachloride and steaming them out. 
This cannot be done, however, if the 
tubber shows any signs of cracking” 
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MIGHTY MIDGETS. In distinct 
contrast to the large dished 
head at the left, is this tiny 
protruded metal tower pack- 

| ing. Now widely used in 

\ industrial laboratories, the 

| packing is reported more 
efficient and less costly per 
theoretical plate than other 
metal packing. Formed from 
thin nickel strip, and con- 
taining 1,024 perforations 
per square inch, it offers the 
additional advantage of 
requiring no preflooding. 
Corners are bent inward to 
prevent nesting. 


Plate or Sheet ?.. 


CONDENSED REFERENCE CHART OF SIZES 


Alloy | Thickness | Width | — Length 





Hot Rolled: 
Monel 3715" 2” 10” — 130” up to 360” (*2) 
“A” Nickel afi5” —2” | 10” — 130” up to 360” (*2) 
Low Carbon Nickel 3/16” —2” | 10” — 130” up to 360” (*2) 

(*1) and (*2) 


LARGE ECONOMY SIZE. This 10-foot dished tnconel S76" —2 10° — 130 up to 360” (*2) 
head, spun of Inconel-Clad Steel, is used in Circle limitations: 
equipment for tall oil distillation, Costs (all metals) up to 140” (*4) 
less than a solid Inconel head, yet provides 
all its advantages. Circular plates of Clad Lukens Clad Steel (*3): 
Steel for heads are produced in diameters Nickel-Clad / = 48” — 178” up to 480” 
up to 162”, and even larger by special roll- Circle limitation: | up to 178” (*4) 
ing arrangements with Lukens Steel Co., . 
owners of the world’s widest plate mill. Inconel-Clad | 3 a 48” — 162” up to 480” 
Monel-Clad : _ 48” — 162” up to 480” 

Circle limitations: up to 162” (*4) 








Cold Rolled: 
Monel 0.018” — 0.250”! up to 60” up to 178” (*4) 
“A” Nickel 0.018” —0.250”| up to 60” up to 178” (*4) 
Low Carbon Nickel 0.018” — 0.250”! up to 60” up to 178” (*4) 
Inconel 0.018” — 0.250”) up to 60” up to 144” (*4) 

Circles: (*5) | up to 60” 














*Notes... 

. Not all thicknesses are available in ali widths or lengths. 

. Widths, lengths, and heavier thicknesses beyond limits shown can in some 
cases be secured. All plate over 114” thick must be machines to size. 

. In addition to the availability of wide plates of Lukens Clad Steels, flanged and 
dished heads are also obtainable in sizes to over 18 ft. 

. In some gauges. 

. Produced as sheared or machined to size. Half circles are also produced. 











Distributors of INCO Products, U.S., Canada, Mexico 


Atlanta 3—J. M. Tull Metal & Supply Co Harrison, N. J.—Whitehead Metal Products Co., Inc. Pittsburgh 33—Williams and Company, Inc. 
Baltimore 5—Whitehead Metal Products Co., Inc. Houston 3—Metal Goods Corporation Portland 12, Ore.—Eagle Metals Company 
Buffalo 7—Whitehead Metal Products Co., Inc. Indianapolis 2—Steel Sales Corporation St. Lovis 10—Steel Sales Corporation 
—— 39, Mass.—Whitehead Metal Products Kansas City 8, Mo.—Steel Sales Corporation Salt Lake City 4--Pacific Metals Company, Ltd. 
Chicago 23—Stee! Sales Corporation Los Angeles 21—Pacific Metals Company, Ltd. San Diego 1—Pacific Metals Company, Ltd. 
Cincinnati 29—Williams and Company, Inc. Mexice, Mexico, D.F.—La Paloma Co. De Metales, S.A. San Francisco 10—Pacific Metals Company, Ltd. 
Cleveland 14—Williams and Company, Inc. Milwaukee 9—Steel Sales Corporation Seattle 4—Eagle Metals Company 

Columbus 8, Ohio—Williams and Company, Inc. Minneapolis 13—Steel Sales Corporation Spokane 8—Eagle Metals Company 

Dallas 9—Metal Goods Corporation Montreal 1, Que.—Robert W. Bartram, Limited Syracuse 4—Whitehead Metal Products Co., Inc, 
Denver 2—Metal Goods Corporation New Haven 13—Whitehead Metal Products Co., Inc. Toledo 2—Williams and Company, Inc. 

Detroit 10—Steel Sales Corporation New Orleans 12—Metal Goods Corporation Toronto 5, Ont.—Alloy Metal Sales, Limited 
Edmonton, Alberta—Wilkinson Company, Ltd. New York 14—Whitehead Metal Products Co., Inc. Tulsa 3—Metal Goods Corporation 

Grand Rapids 2—Stee! Sales Corporation Philad 40—Whitehead Metal Products Co. Inc. Vancouver, B. C.—Wilkinson Company, Ltd. 
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PROTECTION FOR STEEL. This is 
the completely Monel-lined 
top section of a large fraction- 
ating tower. In use by one of 
the country’s largest oil re- 
finers, it provides excellent 
resistance to corrosion by hy- 
drogen sulfide and the small 
amounts of hydrochloric acid 
usually present in the low 
temperature sections of distil- 
lation equipment. The lining 
shown here is light gauge 
Monel sheet applied to steel 
plate by spot welding on close 
centers prior to forming to 


shape. NON-CONTAMINATING. Custom-built tank trailer with 


2-compartment nickel tank transports pure benzyl 
chloride, ready for use on arrival. With the black iron 
containers previously used, an inhibitor had to be 
added to prevent corrosion and iron contamination. 
Since the inhibitor had to be removed, the new trailer 
—in addition to protecting product purity — has 
eliminated two unnecessary processing steps. 


write your own ticket 
...With INCO Nickel Alloys 


Go ahead! Write your own ticket. From thin strip to heavy plate, 


you'll find an Inco Nickel Alloy that meets your specifications. READILY FORMED. Here’s a special 4-inch 
funnel used for filling fragmentation 
bombs with TNT. Made of Monel for 
resistance to corrosion and sparking, it 
illustrates the deep drawing and spinning 
properties of this INCO nickel alloy. 


Corrosion-resisting? Of course! Every single one. Strong, hard 
and tough, too. And highly resistant to erosion, abrasion and wear. 

They’re all readily fabricated. Can be cut, formed, forged, machined 
and welded, Joining processes, by the way, are similar to those used 


ST Se REE GLEN SSS AMET RELINOE PTB PSNI ACH iB 


for steel, and include fusion welding, resistance welding, silver brazing, 
and soft soldering. 

On this page, note how several well-known Nickel Alloys have been 
used. They provide longer service life. They protect product purity. 
They reduce maintenance problems. They cut replacement costs. 

And see their range of usefulness — from tiny tower packing to a 
10-foot dished head! 

Whatever properties you want in a metal, you'll probably find in 





one of the Inco Nickel Alloys. Remember, though, that these metals are 
now on extended delivery because of defense needs. So please order 
well in advance of your work schedule, and include NPA rating and 
complete end-use information. 

Also — consult your nearest Distributor of Inco Products for in- 
formation and assistance. Ask him to send you — now — one or more 
of the important Technical Bulletins mentioned below. There’s no 
charge, naturally. THE INTERNATIONAL NicKEL Company, INC., 67 
Wall Street, New York 5, N. Y. 


2M, Nickel Alloys 


MONEL® © “R”’® MONEL © “K’® MONEL 

“KR"® MONEL © “S’® MONEL ¢ NICKEL 

LOW CARBON NICKEL * DURANICKEL® * INCONEL® 
INCONEL “X”® * INCOLOY * NIMONICS® 
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WELDABLE TO STEEL. Monel tube sheets like 
these are not only compatible with cop- 
per-nickel alloy tubing, but they can also 
be welded to steel. Both were made from 
metal cireles, thus saving work, time and 
money. 


A Complete Library! 
Practical Help on Joining Techniques 
Mailed free on request 


T-2—-“Fusion Welding of Nickel and High- 
Nickel Alloys” 
T-33 — Resistance Welding of Nickel and High- 
Nickel Alloys” 
T-34— “Brazing and Soldering Nickel and High- 
Nickel Alloys” 





At the new Moss Landing generating plant 


(Top) Moss Landing, California 
steam plant of the Pacific Gas and 
Electric Company, designed by Stone 
and Webster Engineering Corpora- 
tion, under the supervision of the 
P. G. and E. Engineering Dept. 


(Right) Skilled applicators of an 
outstanding J-M Insulation Contrac- 
tor, Western Asbestos Company of 
San Francisco, applying J-M 85% 
Magnesia to pipelines during con- 
struction of the Moss Landing plant. 


F 


; 
i.’ 


P. G. and E. INSULATES WITH SUPEREX-85% MAGNESIA 
TO LOWER POWER PRODUCTION COSTS 


When Pacific Gas and Electric Com- 
_ pany invested $80,000,000 in its new 
771,000-horsepower electric generating 
giant at Moss Landing, California...the 
insulation, like all other materials, had 
to meet rigid specifications. For this im- 
portant project, Johns-Manville Superex- 
85% Magnesia double-layer insulation 
was used on superheated steam pipes. 
Superex Combination Insulation con- 
sists of Superex*, a J-M insulation for 
temperatures to 1900F, and J-M 85% 
Magnesia. It was installed at the Moss 
Landing plant for maximum thermal 
efficiency and long trouble-free service. 
This double-layer construction, proved 
in over a quarter-century of outstanding 
on-the-job performance, utilizes the 
higher heat resistance of Superex next 
to the hot surface—the greater insula- 
tion value of J-M 85°% Magnesia for the 
outer layer. It eliminates through joints, 
protects the jacket against scorching and 


is unharmed by expansion encountered 
in pipes carrying superheated steam. 

J-M 85% Magnesia is the leading in- 
sulation for temperatures to 6O0F. It 
will not distort regardless of its length 
of service. It fits snug, stays tight. Heat 
savings, therefore, remain constant for 
the life of the equipment on which it 
is applied. 

Whatever the insulation—it must be 
properly engineered and installed to 
pay maximum dividends. That’s why 
Johns-Manville offers industry the serv- 
ices of experienced J-M Insulation Engi- 
neers and J-M Insulation Contractors. 
These men stand ready to combine their 
talents and give you an insulation job 
that will more than pay off your initial 
investment with maximum fuel savings. 

For further information, write Johns- 
Manville, Box 60, New York » a 
16, N. Y. In Canada, 199 Bay 8 
Street, Toronto 1, Ontario. ate 


Double-Layer Superex-85% Magnesia 
Insulation was used on superheated pip- 
ing at the P.G. and E. Moss Landing plant. 


*Reg. U.S. Pat. Off. 


Johns-Manville rirsrt in INSULATION 





MATERIALS -« 


APPLICATION 
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<a e | Cngincens Lookshelf Edited by Lester B. Pope 


Consequences 


Atomic Power. By Vincent 
H. Whitney and Walter 
Whitney. Blakiston, —Phila- 
delphia. 235 pages. $4.75 


Reviewed by B. K. McKee 


“Atomic Power,” by Drs. Whitney 
and Isard, is an analysis of the eco- 
nomic problems involved in peacetime 
applications of atomic energy. Dr. 
Vincent H. Whitney is chairman of 
the department of sociology at Brown 
University, and Dr. Walter Isard is a 
lecturer in economics at Harvard Uni- 
versity. This study is timely and im- 
portant. The authors do not just state 
opinions but analyze the economic 
factors underlying any large-scale use 
of atomic power. They admit that 
they lack complete data as to the cost 
of atomic power and that their initial 
effort may soon be outdated. 

Nuclear energy cannot be used di- 
rectly as a source of commercial power. 
The heat liberated in the atomic re- 
action must be converted into electric 
power before it can be used. The 
nuclear power plant would resemble 
the present-day coal-steam electric 
power plant except that uranium or 
other fissionable material would re- 
place the coal as a fuel. 

The estimates of the amount of 
fissionable material available indicate 
that this material constitutes a sig- 
nificant, large reserve of power. After 
comparing the probable costs of 
atomic power with the cost of con- 
ventional power, the authors make 
the statement that even with opti- 
mistic direct-cost assumptions for 
atomic power, it seems probable that 
atomic plants in many locations will 
have difficulty competing with mod- 
ern, efficient steam stations. They be- 
lieve that the future of atomic power 
depends upon its ability to compete 
in cost with alternative sources of 
power. Their factual analysis is re- 
freshing in contrast to the many wild 
unsupported predictions made as to 
the irrestible changes to be brought 
about by atomic power. 

In following chapters they write 
about the possible effect of atomic 
power on the location of industry and 
conclude that any wholesale reloca- 
tion of industry is unlikely. They 


also doubt that any rapid, general, 
and marked increase in standards of 
living of the various peoples of the 
world, and especially of those whose 
standard is the lowest, will result from 
the advent of atomic power. 

The book’s theme is that the con- 
sequences of peacetime applications of 
atomic power will be less earth-shaking 
than many have predicted. The book 
ends with the modest remark that 
final answers, if such there be, lie in 
the future. 


Weleome Monograph 


Puospnuoric Acip, PHOSPHATES 
AND PHOSPHATIC FERTILIZERS. 
Second Edition. By William 
H. Waggaman. Reinhold Pub- 
lishing Corp., New York. 683 
pages. $15. 


Practically everyone who has had 
close contact with the phosphorus 
and phosphate fertilizers fields is 
familiar with the first edition of this 
monograph. It was published in 1927, 
has long since been out of date. 

That situation has now been cor- 
rected. For Waggaman, one of the 
pioneers in the phosphate industry of 
this country and’ now with the Bureau 
of Mines, has revised and expanded 
his earlier work. He has been helped 
in this job by close to a dozen author 
ities in the field, each writing one or 
more chapters. 

This is a reference book. It starts 
with history and ends with an ex- 
tensive listing of patents. In between 
are chapters that cover just about 
every phase of the field: Phosphoric 
acid in animal and plant life, phos 
phate rock, elemental phosphorus 
and how it’s made, phosphoric acid 
processes and economics, superphos- 
phate and triple superphosphate, am- 
monium phosphates and other phos- 
phatic fertilizers, complete fertilizers 
and their preparation. 

Then, too, there are chapters on 
phosphate leavening agents, water- 
softening and cleansing products, 
esters of phosphoric and their indus- 
trial uses, phosphating of metals, how 
phosphates are used in the sugar in- 
dustry, phosphates in flame-resistant 
products, analytical methods—and the 
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inevitable final chapter on “miscel- 
laneous uses.” 

Waggaman’s book probably won't 
satisfy the production man: It doesn’t 
have that much detail on the latest in- 
dustrial practice. It won't fill the 
whole bill for the engineer, for it 
doesn’t go heavily into design and en- 
gineering features of equipment or 
processes. 

For similar reasons, it won’t become 
“the bible” of the specialist in chem- 
ical research, technical service, market 
research, economic analyses, product 
development, analytical methods or 
what have you. 

But it will serve all of them—engi- 
neer, researcher, market man—as a 
comprehensive and reliable general 
reference to the entire field of chem- 
ical and fertilizer phosphates. It is a 
monograph that fills a need.—JRC. 


The Nation’s Workers 


MANPOWER RESOURCES AND 
Uriuization. By A. J. Jaffe 
and Charles D. Stewart. John 
Wiley & Sons, New York. 532 
pages. $6.50. 

Personnel managers, directors of in- 
dustrial relations, labor leaders and top 
management will be interested in this 
scholarly and somewhat _ historical 
study of the U.S. labor force. 

The authors, Jaffe, Assistant Di- 
rector, Population Division, Bureau of 
Applied Social Research at Columbia 
University, and Stewart, Assistant 
Commissioner for Program Planning 
of the Bureau of Labor Statistics, at- 
tempt a complete analysis of the U.S. 
labor force: 

e@ What it is—the totality of work- 
ers, whether employed or unemployed. 
The authors have tried to tell how 
many of these people we now have, 
what their personal characteristics are, 
what work they do, what goods or 
services they produce. The authors 
have also tried to answer such ques- 
tions as why some people do not 
work, remaining at home, attending 
school or otherwise spending their 
time without working for pay or 
profit. 

e@ The authors have also analyzed 
the forces that shaped U.S. labor in 
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A superior transfer pump 


for HARD-to-HANDLE 
LIQUIDS. ........ 


Do you have a liquid handling prob- 
lem that a good hand pump could 
solve? This Tokheim DOUBLE AC- 
TION barrel pump with optional 
diaphragm and body may be the an- 
swer. FAST—it will deliver 20 gallons 
per minute of most liquids. HIGH 
VACUUM-—it will lift gasoline 20 
feet. ADAPTABLE—it will handle a 
wide range of liquids, and is supplied 
with hose or spout outlets for drums, 
skid tanks or underground installa- 
tions. Compare the list below with 
your present needs; then call your 
dealer, your Tokheim representative, 
or write the factory for literature. 








Fog 
t B08 


DOUBLE-ACTION 
HAND PUMPS 


General Products Division 
TOKHEIM OIL TANK AND PUMP COMPANY 
DESIGNERS AND BUILDERS OF SUPERIOR EQUIPMENT SINCE 1901 
1690 WABASH AVENUE FORT WAYNE 1, INDIANA 


Factory Branch: 1309 Howard Street, San Francisco 3, California 


BooKSHELF, cont. . . 


the past—especially the socio-eco- 
nomic forces. And in the same light 
they have looked into the forces that 
are molding labor today. 

@ They have made a study of the 
relation of labor to other aspects of 
our society and to the working force 
the rest of the world. 

The book is divided into three 
parts: 

Part one defines the nature of the 
working force about which statistics 
are being collected and it explains why 
the definition now used by the U.S. 
has been chosen. 

Part two gives a statistical descrip- 
tion of the American working force, 
past and present. 

Part three presents the available 
data on the relationship between the 
working force and the technological, 
demographic and social factors of so- 
ciety. This section also includes data 
from other nations—RVR 


An Exhaustive Menograph 


THIOPHENE AND Its Denriva- 
tives. By Howard D. Har- 
tough. Interscience Publishers, 
New York. 533 pages. $16.50. 


Reviewed by S. Archer 


Weissberger’s series on the chemis- 
try of heterocyclic compounds has 
been joined by this exhaustive mono- 
graph. And it is by far the most com- 
plete discussion of the chemistry of 
thiophene and its derivatives to ap- 
pear to date. Sample section headings 
are, The Nitro and Aminothiophenes, 
Carboxy Derivatives of Thiophenes, 
Sulfur Derivatives of Thiophene, etc. 
In all, the 514 pages of text are di- 
vided into 16 such sections. There are 
many tables listing the physical prop- 
erties of thiophene derivatives. In ad- 
dition, there is an appendix which 
contains laboratory directions for pre- 
paring some key derivatives of thio- 
phene. Dr. Hartough was fortunate to 
have F. F. Blicke write a review of 
the biologically active thiophene com- 
pounds. F. P. Hochgesang contrib- 
uted a chapter on the molecular struc- 
ture and spectroscopic properties of 
thiophene and its derivatives. This 
chapter includes many infrared and 
ultraviolet’ absorption spectra as well 
as numerous tables of mass spectro- 
graphic data. 

The author is disturbed by state- 
ments in organic chemistry texts 
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Ha sbeeetegy 


i 
utils 


G-E Jet Engine Generating Plant owned by Public Service Company of Oklahoma. Roof and 
sides covered with “Century” Asbestos Corrugated. TOP-SIDE Fasteners used throughout. 


Lower your company’s building costs with 


“CENTURY” asbestos corrugated 


The economy you enjoy when you build 
with “Century” Asbestos Corrugated 
is both widespread and_ considerable. 
You save on labor costs because work- 
men can easily and quickly cut, fit, drill, 
and handle these large strong sheets 
with ordinary tools. If you elect to use 
TOP-SIDE* Fasteners, you make an 
extra saving in both time and money. 
These ingenious fasteners are installed 
with a minimum of labor. Scaffolding is 
not required—either for the roofing, or 


for the siding. 


Once your building is completed, you 
begin to realize your biggest savings. 
“Century”? Asbestos Corrugated is com- 
pletely, permanently weatherproof. It 
never needs a protective coat of paint. 
It is impervious to rodents and termites. 
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And—perhaps most important—it cannot 


burn, rot, or rust. 


It is a superior building material as hun- 
dreds of companies have found out. If you 
are planning new construction or mod- 
ernization of existing structures, be sure 
you investigate the outstanding economy 
offered by “Century”? Asbestos Corru- 
gated. We’ll gladly send you complete 
information on request. 


*® H&B Enterprise Corporation 








One of 
the many 
types of 
TOP-SIDE 
Fasteners 
for roofing 
and siding. 


Nature made Asbestos... Keasbey & Mattison 


has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY © AMBLER 


PENNSYLVANIA 





NEW EXPLOSION-PROOF 


INTERCOM 


READY 
WITH THAT 
DATA, JIM? 


SAVES TIME... 
cuTSs costs! 


ALL SET, 
MR. CLARK 


N 0 W — with Execufone — personnel 
in hazardous areas of your plant 


can call each other — S4FE/Y/ 


Your entire organization — in hazardous 
and safe areas—is at your fingertips with 
Executone! You just press a button and 
talk! Without taking a single step, you 
quickly locate personnel and exchange 
information with any person in your 
plant. Switchboards are kept free for 
im portant outside calls. With Executone, 
you get more done in less time! 
SAFE, TWO-WAY CONVERSATION 
BETWEEN HAZARDOUS AREAS 

An outstanding feature of Executone is 
its full selectivity — people in hazardous 
areas can instantly call others in either 
hazardous or safe areas — anywhere in 
the plant! 


Lecilone 


EXPLOSION-PROOF 
INTERCOM 


REPLY WITHOUT LEAVING WORK 
With Executone it is now possible for a 
person, in either a hazardous or safe 
area, to answer a call while many feet 
away from his intercom station . . . with- 
out stopping his work...or having to 
use his hands to push any buttons! 

INCREASE PRODUCTION — 
REDUCE OVERHEAD 
Executone helps cut your operating costs 
to a minimum. Work is speeded up... 
precious time and countless dollars are 
saved when personnel can have instant 
contact with each other... while staying 

on the job! 





ALL COMPONENTS U. L. LISTED 
@ The components of the Executone 
equipment used in hazardous areas 
are listed by Underwriters’ Labora- 
tories for Class 1, Groups C and D or 
Class II, Groups E, F and G hazardous 
areas, as the case may be. The other 
Executone equipment is, of course, 
U. L. listed for use in safe areas. 











Learn how Executone quickly pays for itself in dozens of ways! 


eor— 


EXECUTONE, INC.,DEPT. K-15, 115 Lexington Ave., New York 17, N. Y. 


Without obligation 
literature on: 


() EXPLOSION-PROOF INTERCOM 
EQUIPMENT 


0 Standard Executone Intercom 


Equipment 
C1 Name of nearest Executone 


representative 


In Canada 


please 
send me FREE descriptive 


name 
company 
title_ 
address 


city 


BooKSHELF, Cont... . 


which claim that thiophene chemistry 
‘is similar to benzene chemistry or that 
thiophene is more reactive or “super- 
aromatic.” Dr. Hartough feels that 
“ the chemistry of thiophene and 
benzene is to be compared about as 
closely as a zoologist would compare 
the tortoise and the boa constrictor; 
they are in the same class but of 
widely different species.” It is doubt- 
ful that the author really believes this 
assertion. Statements such as “reac- 
tions involving the nitrogen of the 
aminothiophenes are somewhat like 
those of aniline” (p 234); “in general, 
the thiophene aldehydes undergo the 
usual reaction of their benzene iso 
logs (p. 312)”; “in general, the ke 
tones of thiophene and their deriva- 
tives resemble their benzene isologs 
closely in odor, boiling point, melting 
point, etc.” (p. 339). 

There are few reactions of thio 
phene and its derivatives, (save those 
involving the sulphur atom) men- 
tioned in this book which do not find 
counterparts in the benzene series. 
Perhaps one reason that thiophene 
compounds have been rather disap- 
pointing commercially is that a great 
deal of research in this field has been 
directed to demonstrate the similarity 
between benzene and thiophene com- 
pounds rather than to exploit the dif- 
ferences. 

Very little discussion of the theo- 
retical aspects of thiophene chemistry 
is presented. The very interesting ob 
servation that ethylene and propylene 
alkylate thiophene poorly or not at all 
while isobutylene reacts rapidly is dis- 
missed with the statement, “it might 
be that alkylation of thiophene with 
olefins involves a copolymerization 
mechanisms with a subsequent rear- 
rangement to the mixed alkylation 
products.” No evidence for this con 
jecture is presented. Regarding the 
acylation of thiophene it was stated 
that it will be more clearly in- 
dicated that the mechanism for the 
acylation of thiophene unsubstituted 
in the 2- or 5- position does not cor- 
respond in general to the mechanism 
for the acylation of benzenoid hydro- 
carbons proposed by Groggins, Nagel 
and Stirtin. Indeed acylation pro- 
ceeds in a manner similar to alkyla- 
tion.” 

Actually in his paper Groggins 
(1934) proposed no mechanism for 
the Friedel-Crafts reaction. He con 
firmed the fact that a slight excess 
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Ventilates and Cools as it Carries 


Material to the MIKRO-COLLECTOR* 


PULVERIZER, 
DRYER, 
MIXER, 


BLENDER, ETC. 


COLLECTOR® 





Diagram showing installation for conveying material from dryer (or 
other equipment) to drum packers, cooling it during conveying from 
220°F. to 120°F., exhausting two barrel packer 

of not less than 200 ft. per min. Toto! air 

hood venting approximately same as needed for hood venting alone. 


Permits use of ventilated air from 
packaging hoods to be used for 
conveying material 


Reduces required size of dust col- 
lecting unit as much as 50% 


Conveys material from any dust 
source (dryer, pulverizer, blender, 
tank, vat, etc.) 


Cools the conveyed material with- 
out mechanical refrigeration 


Spans distances up to 200 feet 


Will by-pass any obstacle in the 
form of existing mechinery or equip- 
ment 


These and other advantages make the MIKRO Air Conveying 
System an ideal low-pressure, Jow-cost method of conveying 
material from any: dust source: Its complete flexibility helps solve 
plant layout problems without costly flow sheet revisions. 


This dust-tight installation conveys up to 800 grains of dust per 
cubic foot of air... Makes possible the return of filtered air to 
processing area, thus reducing loss of heated or conditioned 
air... Assures freedom from infestation and metallic contamina- 
tion... Easily cleaned .. . Eliminates booster fan, thus prevent- 
ing change in particle sizing. 


The MIKRO Air Conveying System is more economical to install, 
Operate and maintain than a conventional mechanical system. 
Even greater saving is effected when stainless steel or non- 
ferrous construction is required. 


*Potents opplied for by H. J. Hersey, Jr. ond Pulverizing Machinery Compony SEND FOR new MIKRO AIR CONVEYOR Bulletin 


MIKRO-COECTOR 


ican By the makers of 


MIKRO -PULVERIZERS and MIKRO-ATOMIZERS 





PULVERIZING MACHINERY COMPANY 
22 Chatham Road Summit, New Jersey 


PRESERVE OUR HERITAGE: FAITH, FREEDOM AND INCENTIVE 
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TEFLON by © 
ETHYLENE 


SPECIFICATIONS 


To meet your new Teflon needs 
exactly we constantly devise 
new methods to make new sizes 
and shapes. We have furnished 
5/32” x 26” x 26” non-oriented 
Tefion sheets within a tolerance 
of +.006” —.000, and extruded 
Tefion tubing 1.870+ .022 O.D. 
by 1.340+ .015 1.D. with :040” 
maximum eccentricity. 


Immediate delivery of standard 
stock sizes of Teflon rods, sheets, 
molded and extruded tubing from 
our plant or from the following 
distributors: 


Abbott & Biddle 

2313-27 Federal St. 
Philadelphia 46, Pa. 
Ray Miller Company 


4234 Kanowha Turnpike 
South Charleston, W. Va. 


Insulating Fabricators 
150 Union Avenue 
East Rutherford, WN. J. 


Ray Miller, Inc. 
252 North Tenth $t, 
Houston, Texas 


Nelco Industries 
53 W. Jackson Bivd. 
Chicago 4, Il. 


Pin coupon to your letterhead for a copy of 
our latest Product G Price List. 


245 Broad Street, Summit, New Jersey 
Please mail copies of price 
and size lists to: 


(name and position) 


Our p ing problem is 








ETHYLENE CHEMICAL CORP 
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above molar amounts of catalyst is r¢ 


quired to promote acylations. — If 
would seem mor appropriate to cite 
some of the more recent work on the 
lricdel-Crafts It is fairly 
well established now that the re- 
active intermediates in the alkylation 


very sim 


reaction. 


and acylation reactions are 
ilar. The positive fragment in the 
former is a carbonium ion, RC’, and 


in the latter an acylonium ion RCO 


which seemed to be errors in judg- 
ment. For example, the author claims 
his own preparation of vinylthiophene 
to be the best. ‘To this the reviewer 
this assertion is open to question. lt 
is desirable to point out certain un 
solved problems in a book of this kind 
but it is of questionable value to out 
line in some detail a possible (but to 
the reviewer, improbable) solution. 
Che typography and format are ex- 
cellent. Except for the weaknesses 
noted above the monograph can be 


There 


Wwer'c SOTHIC 


minor points 


recommended to all organic chemists. 


out Books Y Lanfhlels 





Subject 


Liquid Fuels 


Instruments 


Lime 


Cottonseed Oil 


Mines 


Metallurgy 


Summary 

I'wo part report on the entire syn 
thetic liquid fuels program. Com 
prehensive coverage of all aspects of 
what is being done by industry and 
government. Profuse use of illustra 
tions and tabular material. Part I, 
83 p.; part II, 56 p. 


All phases of displacement meters 
are covered from fundamental prin- 
ciples of gas measurement to prov 
ing, maintenance and repair of 
tinned steelcase and ironcase meters 
Pictures, diagrams, charts, tables and 
other data. 275 pages. 


Past lime production of Oregon, 
Washington and Idaho, current pro- 
ducers and those from outside the 
area shipping to this market are dis 
cussed. The area’s present and pos 
sible consuming industries are enu 
merated with notes on their proc 
esses and lime requirements. 22 


pages 


Analysis of operating practices of the 
cottonseed oil milling industry as 
based on Bureau of the Census 
data. An attempt is made to re 
late variations in practices to varia 
tions in costs and other economic 
factors 


35 pages 


Latest available information on 
close to 7,000 active mining compa 
nies in the Western Hemisphere 
that produce precious, semi-precious 
and non-ferrous metals. Includes a 
comprehensive buyer's guide to 
manufacturers of mining equipment 


and supplies. 772 pages. 


New monthly periodical devoted to 
abstracts of current literature on 
metals of unusual current and poten- 
tial interest to research and develop 
ment. 


Manufacture, applications and prop 
erties of lead, lead alloys and lead 
compounds. Sufficiently technical 
to be of practical value to the en- 
gineer in industry. Drawings and 
photographs. Cloth bound. 230 


pages. 
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How to Order 


Annual Report of the Secrc 
tary of the Interior for 1951 
Part I, RI 4865; Part Il, RI 
4866. Bureau Of Mines, 
Publications Distribution Sec 
tion, 4800 Forbes St., Pitts 
burgh 13, Pa. Gratis. 


“Displacement Gas Meters.’ 
By John C. Diehl. American 
Meter Co., 60 East 42nd St., 
New York, N. Y. $4.50. 


Resource Report No. 6. By 
Leslie C. Richards and A. O 
Bartell. Raw Materials Sur 
vey, 701 Woodlark Bldg., 
Portland 5, Ore. Gratis. 


Agriculture Information Bul 
letin No. 79. Supt. of Docu 
ments, Washington 25, D. C 
25 cents. 


“Mines Register.” Atlas Pub 
lishing Co., 425 West 25th 
St., New York 1, N. Y. $25 


“Crerar Metals Abstracts.” 
John Crerar Library, 86 East 
Randolph St., Chicago 1, Ml. 
Annual subscription rate: $50. 


‘Lead in Modern Industry.” 
Lead Industries Assn., 420 
Lexington Ave., New York 
17, N. Y. $1.50. 
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FEinc Rotary Vacuum Filter used by Davison Chemical Corporation 


in production of micro-spheroidal silica-alumina cracking catalysts. The same type of String Discharge that handles 
cakes ranging from thin slimes to thick, heavy 
sludges . . , lifts this viscous hydro-gel cleanly from 
the filter cloth. There’s no smearing, blinding, or 
plugging of the fabric. At the same time, the FEinc 
Compression Mechanism gives a drier, easier-to- 


handle cake. 
eee HAN D LED BETTER The superior features of the String Discharge make 


rotary vacuum filtration possible on many processes 

FASTER WITH FFI ’ that were formerly handled by costly “stop-and- 
/ inc b) ' go” methods. FEinc filters handle a wide variety 

of processes and products . . . are easily adapted 


STRING DISCHARGE r=" or neo woe 


Find out more about what these versatile, efficient 
filters can do for your process . . . write us today. 





HOW TO LEARN MORE ABOUT FEinc FOR YOUR PROCESS... 
s * 


(1) FREE TESTING cy \2\PILOT PLANT 
SERVICE FILTER 


At no expense to you, we'll test \ RENT this small but a rotary filter. Has all 
your slurry and send you a com- FEinc features, plus ii ig 

plete report on what FEinc filters No capital invest tis 

can do for you. In your plant, part of the low monthly rental can be credited ogainst 
without interrupting your process, or in our laboratory, the future purchase of any FEinc filter. Write todoy 
with @ 5-gallon sample of your slurry. Send it today! for details. 














F FILTRATION ENGINEERS INC. 
Ey 155 ORATON STREET * NEWARK 4, NEW JERSEY 
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EVAPORATOR 


SERVICE 


FIG. 6043 


PUMP SHOWN gait 
BY FIG. 6043 IS @iateky 
ESPECIALLY Sauaal 
APPLICABLE 

TO EVAPORATOR OR 
VACUUM SERVICE and any 


apparatus from which liquids are 
to be removed under vacuum. ® 
Large chamber completely sur- 
rounds the stuffing box and seals 
perfectly against vacuum. ® The 
water chamber surrounding the 
stuffing box can also be used as a 
drip chamber when pumping fluids 
from atmospheric pressure. ® 
Sealed, double ball bearing shaft 
support is another feature of this 
Taber single suction centrifugal 
pump. ® Built of any obtainable 
metal or alloy found suitable by 
customer. « Please use 
your business stationery when 
writing for BULLETIN CL-339. 
TABER PUMP CO. (Est. 1859) 
294 Elm St. Buffalo 3, N. Y. 


TABER 
PUMPS 


HIGHER PRACTICAL PERFORMANCE 


Recent Books & Pamputets, cont. . : 


Subject 


Paper Coating 


Texas Chemical 
Market 


Phosphorus 


Uranium and 
Thorium 


Defense 


Production 


Equipment 


Materials 
Handling 


Insect 
Damage 


Fluorspar 


Acetylene 


Summary 


Manufacturers and users familiar 
with the properties of protein and 
synthetic adhesives describe their 
use in the coating of paper. Blend 
of theory and practice. 187 pages 


Report on a survey to determine the 
dollar volume of chemicals and al- 
lied products Texas firms and agen 
cies purchased out-of-state in 1951. 


5S pages 


Summary of the results obtained 
from developmental work on the 
production of elemental phosphorus 
by the electric furnace method. De 
sign and operation of the furnaces 
Numerous equipment and flow dia- 
grams, photographs. 312 pages. 


Glossary of uranium and thorium 
bearing minerals intended as a guide 
to the nomenclature of these min 
crals. Lists minerals and theix chem- 
ical formulas together with informa- 
tion as to series relationships 


\ directory of defense production 
facilities in Rhode Island. An alpha- 
betical listing of products and serv 
ices, basic data on each firm (over 
1,600) listed. 


Report on a mission to study the 
equipment of the chemical industry 
in the U.S., organized by the Tech- 
nical Assistance branch of the ERP 
I'hree parts: general discussion of 
the working methods of the U.S 
chemical industry; process instru 
mentation; itinerary of the mission 


The need and the equipment for a 
system of methods and equipment 
which ties together productive and 
nonproductive units. Manufacturers 
of the materials handling equip 
ment. 19 pages 


\n introductory study of the eco 
nomics of pests and diseases in agri 
culture. Shows man’s loss of crops 
throughout the world and how this 
iffects food supply and social prob- 
Iems 


Background facts bearing on the 
outlook for supply and demand in 
the years immediately ahead. Salient 
economic and _ statistical informa- 
tion on uses, consumption, United 
States production, imports and ex- 
ports, and other data pertinent to 
United States needs and supplies 
35 pages. 


Report on an acetylene-making proc- 
ess which came out of extensive re- 
search to develop an electric dis 
charge process for making products 
from natural gas and related petro 
leum fractions. The nature of. this 
process (which has been tested in 
pilot plant operation) and its equip- 
ment. 40 pages 


How to Order 


“Protein and Synthetic Adhe- 
sives for Paper Coating.” 
Monograph Series—No. 9 
Technical Assn. of the Pulp 
and Paper Industry, 122 East 
$?nd St., New York, N. Y. 


Research Report 37. By James 
R. Bradley, W. B. Langford 
and L. S. Paine. Texas Engi- 
neering Experiment Station, 
College Station, Tex. Gratis 


Chemical Engineering Report 
No. 3. ‘Tennessee Valley 
Authority, Knoxville, Tenn. 


Geological Survey Circular 
194. By Judith W. Frondell 
and Michael Fleischer.. Di 
rector, Geological Survey, 
Washington 25, D. C. Gratis. 


Rhode Island Development 
Council, State House, Provi- 
dence, R. I. 


Columbia University Press, 
2960 Broadway, New York 
217, N. ¥. $6. 


Material Handling Institute, 
811 Clark Bldg., Pittsburgh 


nage 
22, © a: 


“Untaken — Harvest.” By 
George Ordish, Constable & 
Co., Ltd., London. 171 pages 
15s. net 


Industrial Materials Series, 
Report No. M-5. United 
States Tariff Commission, 
Washington, D. C. 


“Acetylene From Hydrocar- 
bons.”” Bureau of Industrial 
Chemistry, University of 
Texas, Austin, Tex. 
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AMERICAN MAIZE-PRODUCTS COMPANY of Hammond, Ind. 
revolutionizes starch production 
with new flash drying unit and 


two BAKER PERKINS Centrifugals 
. 


New flash drying plant of the American Maize- 
Products Company is the first commercial applica- 
tion of flash drying to corn starch. The plant can 
handle approximately 300,000 Ibs. of corn starch 
daily, an increase in the Company’s starch drying 
capacity of more than 50%. And the quality of the 
product is far better than that produced by the old 
kiln method of drying. Two BAKER PERKINS ter 
Meer Centrifugals dewater starch slurry to a mois- 
ture content of 35% for the flash drying unit. 


\ 
FLOw SHEET EXHAUST AIR Some’ ring STARCH 
ow @ WATER 
STARCH FLASH DRYER 


Z. sheet diagram of the new flash drying 
plant. This new method of drying corn starch 
is faster and more efficient than any other dry- 
ing method now used in the corn refining indus- 
try. Production is higher; capital and operating 
costs are lower. And the two BAKER PERKINS 
Centrifugals shown in the diagram help keep 
production high and costs low for the American 
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Maize-Products Company. 


These two BAKER PERKINS ter Meer Centrif- 
ugals play a vital part in the successful opera- 
tion of the flash drying unit. In this installation, 
they are fully automatic, but they can be pro- 
vided with manual controls if necessary. A 
simple cycle controller makes complicated cen- 
trifugation cycles easy, and the control cycle 
will compensate for most any process variables. 
BAKER PERKINS Centrifugals are available in 
several capacities for production work as well 
as in laboratory and pilot plant models. 


BAKER PERKINS INC. 


CHEMICAL MACHINERY DIVISION*® SAGINAW, MICHIGAN 
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Before You Buy... 
Consider 
Micro-Klean 


When it comes to clarification, 
Cuno MICRO-KLEAN can handle a 
wide range of micronic filtration 
jobs just as satisfactorily as larger, 
more expensive filtering systems. 

A MICRO-KLEAN is a simple, in- 
expensive unit, economical to in- 
stall and operate. First cost is 
low. Maintenance cost is low. 

It is efficient because it works 
by a positive mechanical principle 

the only micronic filter to de so. 

It is economical because of its 
greater dirt-holding capacity 
which means fewer cartridge 
changes. Thus, larger batches can 
be handled with each set of car- 
tridges. 

This greater tapacity results 
from maximum porosity (85-90% 
and exclusive “graded density in 
depth.” Thousands of tiny fibres 
are carefully distributed through 
the structure to form interstices 
into which the solids are trapped. 

The cartridge gets its strength 
from resinous impregnation and 
polymerization. 


Easy Replacement 


Simply remove cover .. . lift 
out old cartridge . . . drop in new. 
Minimum of mess or bother. 

GUARANTEED to remove 100% 
of all solids for which it is rated 
plus a large percentage down to 
1 micron. Cartridge densities: 10, 
25, 50 microns. Capacities: a few 
to over 800 gpm. 

It is the lowest-cost device you 
can use to solve a wide range of 
micronic filtration problems. 


Cuno Engineering Corporation 
Dept. 104D, South Vine Street, Meriden, Conn. | 
Please send information on Cuno MICRO-KLEAN | 


for following service 








Removes More Sizes of Solids 
from More Kinds of Fluids 


Strain fuels, lubricants, process fluids, etc. —AUTO-KLEAN 
Filter fuels, lubricants, process fluids, etc. —MICRO-KLEAN 
Clean raw water, recirculating water, etc.—FLO-KLEAN 


October 1952—CuEMicaL ENGINEERING 





STEAM JET HEATER GIVES LIQUIDS 
FAST, CONTINUOUS “HEAT TREATMENT” 


FIG. 320. 


SK 


Continuous 
Heater with 
threaded 
ends. 


FIG. 320-C 


CHEMICAI 
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Economy conscious process engineers 
are finding a host of useful applica- 
tions for the SK Steam Jet Pipeline 
Heater. 

Designed: for direct connection to 
plant steam lines, this heater op- 
erates on the jet principle, using 
steam and a cold liquid under pres- 
sure to mix and instantaneously heat 
the liquid. Heating is continuous. 
Uses in process plants include: heat- 
ing liquids in process; washing 


4% CONTINUOUS HEATER 


\\ HOT WATER UNDER PRESSURE 


ae 


COLD WATER 
sipenan 


The “ Packaged ” 
SK Duplex Pump- 
ing, Heating and 
Straining Unit, il- 
lustrated, is being 
used in the mod- 
ern power plant of 
the National Brew- 
ing Co., Baltimore, 
Md.,to feed Bunk- 
er “C” Fuel Oil to 
the oil burners. 
For information on 
this equipment, re- 
quest Bulletin 
16-A. 








down equipment; cleaning and 
scouring tanks, kettles, vats. 

In operation, liquid under pressure 
enters the heater through a nozzle; 
steam, also under pressure, enters 
through a series of slanting nozzles 
in the combining tube. In the ven- 
turi throat; an intimate mixing of 
liquid and steam occurs, and the 
liquid absorbs the heat of the steam. 
The hot liquid is then discharged 
into a tank or through a piping sys- 
tem. 

High velocity tank cleaning, as 
shown in the illustration, is a simple, 
swift, inexpensive operation with 
this equipment. Hot water is dis- 
charged under pressure through a 
hose and cleaning nozzle. The sizes 
of the heater and nozzle are deter- 
mined by the water flow desired. 
Operation is economical, efficient 
and trouble-free because: (1) there 
are no moving parts except an ad- 
justing spindle; (2) liquid flow is 
regulated by the spindle; (3) all of 
the heat from the steam is directly 
absorbed by the liquid being 
heated; (4) mixing is uniform and 
controlled; (5) the unit is small, 
compact in size; and (6) no loss in 
liquid pressure occurs under normal 
conditions. For detailed information 
on all types of SK Jet Heaters, re- 
quest Bulletin 3-A. 





Pfizer... 


Pioneers in Citric Acid 
by Fermentation 


® In 1923. after many years of research, Pfizer in- 
augurated commercial production of Citric Acid by 
the fermentation process, making available to Amer- 
ican industry for the first time a reliable supply of this 
important acid. 


Prior to the Pfizer fermentation process, the manu- 
facture of Citric Acid depended mainly on imported 
citrate of lime. When this crude material was in short 
supply, the manufacture of Citric dwindled and prices 
were forced upward. 


The new Pfizer process, based on the vegetative 
fermentation of sugar, resulted in a product of the 
highest quality. Readily available raw materials and 
the new improved process enabled Pfizer to reduce 
the price of Citric. Since the price has remained con- 
sistently low...even through World War Il and the 
post-war years...manufacturers have found this non- 
toxic acid increasingly economical to use. And as its 
popularity has grown, Pfizer has expanded produc- 
tion facilities to meet all demands. 


Today, as always, you'll find Pfizer a most depend- 
able source for top-quality Citric Acid. 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices: Chicago, II!.; San Francisco, Calif.; Vernon, Calif. 


ten ) Wan 
Manufacturing Chemists for Over 100 Years i | { 


*One of the first steps in the recovery of citric acid manufactured by fermentation. 


October 1952—CnemicaL ENGINEERING 








oe | | oe Howard C, Gary, McGraw-Hill Dept. of Economics 








Argentina. . 
Australia. . 


Czechoslovakia. . 
Denmark 


Egypt........ 
Finland... . 


Germany, Federal Republic. 
Greece........ 
India. . . 

Italy... . 

Japan... 
Netherlands 
Norway... 

Poland. . 
Sweden. 
Switzerland. . 
United Kingdom. . 
United States. ... 





1. 1950. 2. Increase from 1950. 3.1949. 4, 1948. 


Percent 
Increase, 


1949 to 1951 


Chemical 
Workers in 
1951 


39,900: 
36,900 
29,500 
64,500 
49,600 








Many Workers, More Needed 


Chemical industries throughout the world are find- 


ing themselves short of technical and operating manpower. 


Here are the highlights from ILO’s report, just made public. 


There’s a worldwide shortage of 
chemical manpower. The reason: the 
great expansion of plant capacity that 
has taken place during the past few 
years. 

In a report just made public in 
Geneva, the International Labor Or- 
ganization reports that several coun- 
tries—including some of the most 
important chemical producers—are be- 
set by a shortage of manpower at all 
levels of industry: Production workers, 
technical staff and, primarily, chemi- 
cal engineers. 

Readers of this magazine have been 
kept informed on the chemical man- 
power situation in the United States. 


They will not be surprised at the ILO 
statement that the problem appears to 
be most acute in this country. 

> British Plight—Even before rearma- 
ment aggravated Britain’s economic 
problems, the chemical concerns in 
that nation were faced with a short- 
age of engineers, chemists and skilled 
workers. 

Two or three years ago the British 
chemical industry had—as national re- 
sponsibilities—the jobs of exporting to 
the dollar area and of producing goods 
for the home market which would 
allow a saving of dollar exchange. 

World events have since added new 
responsibilities. Mobilization placed 
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an additional burden on the indus- 
try. The chemical industry had to 
deal with the whole raft of problems 
arising from the serious raw material 
shortages that followed the Korean 
war. 

The shortage of chemical engineers 
in England is particularly acute. 
Chemical engineering as a profession 
never gained the status there that has 
been so evident in the United States 
for several decades. 

As a result, very few chemical en- 
gineers are graduated from British 
schools and universities. Recently the 
number has been less than 200 yearly; 
in contrast, last year schools in the 
United States graduated some 3,800 
chemical engineers. 

But British universities are training 
more chemists than ever before. Yet 
they can’t keep pace with industry’s 
requirements. 

Historically, British universities 
were slow to include chemistry in their 
curricula. University administrators 
used to feel that chemistry wasn’t a 
proper subject for a gentleman. And— 
as a report on the history of Oxford 
University puts it—the students.were 
distressed by the unpleasant laboratory 
smells. 

The present manpower shortage is 
compounded by the fact that the fu- 
ture engineer or chemist must put in 
two years of military service either be 
fore or after graduation. 

In search for remedies, Britain has 
reconstituted the Technical Personnel 
Committee which dealt so successfully 
with scientific manpower questions 
during World War II. The Associa- 
tion of Chemical Engineers has sug- 
gested the introduction of part-time 
courses in chemical engineering in 
order to boost the existing crop of 
technical manpower. 
>Other Nations, Too—Belgium, 
France and the Union of South Africa 
also report a scarcity of chemical en- 
gineers. Belgium and France are con 
cerned because they fear the number 
of engineers will not be adequate to 
meet the growing demands of indus- 
try. But the shortage in South Africa 
is so serious that it has caused a con 
siderable delay in the nation’s indus 
trial development. 

ILO reports unemployed chemical 
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ose YOU Can 
determine 
moisture 
content 


rapidly, 
accurately, 


automatically! 


The Beckman Aquameter brings 
added speed and accuracy to 
routine moisture analyses of such 
products as pharmaceuticals, 
alcohols, ethers, solvents, antibiotics, 
food products and a host of other 
materials sold on a moisture-free 
basis. It is also extensively used 
in processing operations where 
moisture is a key indication. 

Other techniques now used for 
determining moisture (oven-drying, 
distillation, etc.) are tediously 
time-consuming and necessitate 
complex expensive equipment 
Manual titrations require the skill 
of highly trained technicians 
experienced in interpreting and 
identifying gradual color variations. 
But the simple. fully automatic 
operation of the Beckman 
Aquameter reduces titration time 
to an average of only one or two 
minutes, and most titrations can be 
reproduced to within 0.05 ml. 

Titrations performed on the 
Aquameter are reproducible to 0.05 
ml of KF Reagent, which corre- 
sponds to a few tenths milligram 
of H:O-—a sensitivity unsurpassed 
by any other routine method. 


The Beckman Aquameter applies a new principle to the “dead stop” technique, recognized 
as the most sensitive of the instrumental methods for Karl Fischer titrations, and recommended 
by the U. S. Pharmacopoeia. Initial adjustment is simple and easily made, and any number of 
a sequential titrations can be carried out with no further checking or setting, simply by adding the 
sample and pushing a button. The titration is completed automatically and without attention. 


For full details write for Data File #41-14 


BECKMAN INSTRUMENTS 


contro! modern industries 


BECKMAN INSTRUMENTS, INC. 
SOUTH PASADENA, CALIFORNIA 


Factory Service Branches: New York —Chicage—Los Angeles 





BECKMAN INSTRUMENTS include: pH Meters and Electrodes . Spectrep 
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ECONOMICS, cont. . . 


workers in several countries. In gen 
eral, they are production workers. 
Vhese are often listed as unemployed 
because they are in the process of 
changing jobs. Or they may be people 
who are listed with their national em 
ployment bureaus although they may 
not be actively looking for employ 
ment. 

Whatever the reason, it is clear that 

to quote the ILO report—“even in 
countries in which there is unemploy 
ment, the numbers are few in the 
chemical industries as compared with 
the total number unemployed in in 
dustry as a whole.” 
> Women on the Job—The 
number of women employed in manu 
facturing chemicals has, with rare ex 


actual 


ceptions, risen during recent years. 
But the percentage of women as com- 
pared to men employed shows slight 
increases in some cases and slight de- 
creases in others. 

In Belgium the percentage of female 
employees has risen from 21 percent 
to almost 25 percent over the past few 
vears. In Norway the increase has been 
from 10.8 to 12.2 percent. In Western 
Germany, however, the percentage has 
remained constant at about 27 percent 
over the past several years. 

In the United Kingdom, Canada, 

Sweden and the Netherlands, statistics 
for the past three years indicate a 
slight decrease in the percentage of 
women employed in chemical opera 
tions. 
P High Ratio of Salaried Workers—A 
characteristic of the chemical indus 
try throughout the world is the large 
number of salaried workers as com 
pared with the total number of em 
plovees. 

For industry as a whole the propor 
tion of salaried emplovees is 15.6 
percent. But the chemical industrv 
has far and away the highest propor 
tion of salaried emplovees—25.2 per 
cent—of any industrv. 

The explanation is that the chemical 
industries, because of the extent to 
which they are mechanized, need com 
paratively few workers in proportion to 
the size of the technical staff. 

In the United States the percentage 
of salaried emplovees—40_ percent—is 
tops. Sweden ranks second with 30 
percent. In Britain, Belgium, the 
Netherlands, Greece, Austria and 
Chile salaried emplovees make up 
from 18 to 25 percent of the total 
number of emplovees. 
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EXPERIENCE COUNTS 
IN CALENDER DESIGN 


For High-Speed Production of Film 
and for Fabric Coating 


Farrel-Birmingham is generally recognized as the 
world’s leader in the design and manufacture of calender 
trains for high-speed production of film and for fabric 
coating. In the last few years, the company has built 
more than one hundred plastics calenders and the latest 
Z-type design has been specially developed for this exact- 
ing work. 

Here is what this vast experience means to you: 

ACCURACY and VERSATILITY — The Z-type calender 
can produce unsupported vinyl film to gauge as light as 
1.7 on a commercial scale, with linear gauge held within 
.0001”. Transverse gauge, also, can be accurately con- 
trolled throughout a wide range by means of a motor- 
operated device for crossing the roll axes. The perform- 
ance records of one installation indicate that accurate 
gauge material is produced over a range of .004” to .020” 
by utilizing this means of adjusting roll “crown.” 

SPEED—Farrel-Birmingham calenders are designed for 
maximum production speeds greater than chemical lim- 
itations, at present, permit. 
October 1952 
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Z-type Calender 
ENGINEERED LAYOUTS—The company has specialized 


in engineering calender trains, incorporating an em- 
bosser directly off the calender, cooling train and windup 
(see diagrams ). Other units, such as Banbury mixers and 
mills, matched in capacity with the calender train, can 
also be supplied to make production a single, integrated 
operation. 

Farrel-Birmingham engineers will be glad to discuss 
your calendering requirements with you at any time. 
Why not call them in for consultation today? 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N.Y. 
Sales Offices: Ansonia, Buffalo, New York, Akron, Chicago, 
Los Angeles, Houston 


FB-754A 


Faricl-Birmingham 
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INTERMOUNTAIN AREA: 


Raw Materials Aren’t Enough 


Our Intermountain 


West, 


with its vast natural 


resources, may be our last industrial frontier. Today it 
shows lots of promise—but no boom. Here are its problems. 


ELLIOT SCHRIER 


Take a look at that sprawling area 
west of the Rockies and east of the 
Sierras, that multi-square mile region 
of basins, plateaus and peaks that 
westerners sometimes call the Inter- 
mountain Empire. 

You'll find that silica or sulphur, 
phosphate or potash, pumice or per- 
lite—all occur in quantity in the In- 
termountain West. Name a mineral 
raw material of the chemical industry 
from antimony to zinc. Chances are 


Evtior SCHRIER, our roving Western 
Editor, has just come back from a trip 
through the Intermountain area. Here 
are his findings, prepared with the aid of 
Jack Goodman—Our Salt Lake City cor- 
respondent—and other C. E. correspond- 
ents scattered throughout the region. 
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if you can’t locate it in Utah you'll 
find it in Nevada—or Montana, or 
Idaho, or in the western slope country 
of Colorado and Wyoming. 

But with its population of 1,250,- 
000 thinly spread in a number of irri- 
gated valleys, the Intermountain West 
offers but a meager, widely dispersed 
market for any product. 

As one industry spokesman put it 
recently: “This Intermountain area is 
still a fief. We look to New York for 
financing, to San Francisco for field 
supervision—and to God for a market.” 

Visual emphasis is given such re- 
marks by the sun-baked skeleton of a 
post-World War I potash plant on 
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LEGEND:— 


1. Carbon dioxide Oil shale 


2. Coal Petroleum, nat. gas 


3. Copper Phosphates 


4. Gilsonite Potassium salts 


5. Gypsum Salt 


6. Helium Sulphur and SO, 


7. lron ore . Trona 


8. Limestone Vanadium, uranium 


the rim of the Utah-Nevada desert 
near Wendover. When German 
potash reappeared the Utah operation 
proved uneconomical. 

Remnants of a sodium sulphate 
plant that bloomed for three years on 
the desert fringe near Great Salt Lake, 
only to go under in 1940, likewise 
illustrate the marketing troubles faced 
by Intermountain hopefuls. Sodium 
Products Co., after staking out a 
market in the paper industry, found 
itself unable to operate profitably 
when faced with shipping costs of 
$10-12 per ton to Great Lakes points 
and $6.60 per ton to the Pacific 
Coast. 
> Promise With Handicaps—Today, 
industry faces a great potential in the 
Intermountain country. The region is 
closer to pulling itself up by its boot- 
straps than ever before in its hundred- 
vear history. 

But hard-headed students of the re 
gion point out that as long as freight 
rates remain on a 15 percent plateau 
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Re in nog ‘yaa cars, 


o in underground cable 
manholes. 


(I) on coke ovens. 
on steam-heated rub- 
Oo ber processes. 


(Write 


Down time due to 
FOUL AIR 
adds more to your costs... 


..« than the blower 
that helps men do 
a fair day’s work 


Speed fresh, cool air into a furnace, man- 
hole, tank or other confined area where men 
must work and you'll get faster, better 
work in return. 

There’s a portable, easily adaptable 
Coppus Blower or Exhauster for just about 
any problem caused by stagnant, hot or 
fume-filled air. The Blue Ribbon stands for 


0 on boile: repair jobs. 


COOLING: 


Oo poorer 9 b eheratom, 
switch! 
in aeroplane fusilages, 


wings, etc. CF) wires and sheets. 


(CD general man cooling. 
0 around cracking stills, 


special ventilat- 
4 may have.) } 
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precision engineering that assures peak 
performance at lowest cost. Check and 
mail the coupon today for the information 
that fits your particular problem. Sales 
offices in THOMAS’ REGISTER. Other “Blue 
Ribbon” Products in CHEMICAL ENGINEER- 
ING CATALOG, REFINERY CATALOG, BEST’S 
SAFETY DIRECTORY, MINING CATALOGS. 


o penciling welding 
‘umes. 


stirring up stagnant 
o air wherever men are 

working or material is 

drying. 

drying of walls, sheets; 
CD ete., after treated with 

coating material, 


OTHER 


“BLUE RIBBON” 


PRODUCTS 


HORIZONTAL TURBINE 
Six frame sizes — 
1 to 150 horsepower 


VERTICAL TURBINE 
Six frame sizes — 
1 to. 150 horsepower 


FANMIX GAS BURNER 


PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 
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Growth Is Based on Abundant Materials 


on ws 
PHOSPHATE ROCK: The Intermountain area claims close to a quarter of the world’s 
major phosphate reserves. This is Simplot’s open-pit mine near Pocatello. 





SULPHURIC ACID: Largest producer is this plant of American Smelting & Refining 
Co. at Garfield. Area’s output will reach 700 tons daily by 1953. 


they will appear forbiddingly high to 
anyone secking to move large tonnages 
across these vast spaces; that high 
electric power rates (roughly 1.5¢ per 
kwh.) forced mighty Kennecott Cop- 
per to build and operate its own power 
plant, which now produces 6-mill 
power for Kennecott’s operations and 
a surplus for sale to local utilities; 
that industrial natural gas supplies, 
which seemingly should be available 
in this well-dotted region, are scarce 
and interruptible. 

> Freight Rates—When U. S. Steel be- 
gan operating its Geneva plant at 
Provo, it managed to hammer freight 
rates down to a reasonable 96¢ per 
hundred-weight for steel movements 
to the West Coast—after the railroads 
had first quoted a rate twice that 
high. 

But U. S. Stecl can swing a bigger 
sledge-hammer than most prospective 
Intermountain industries. Manufac- 
turers secking to set up shop in the 
Intermountain region now take a long 
look at freight rates—and usually de 
cide to build on the Pacific Coast 
where water-carricrs help keep rates 
down or on the eastern slope of the 
Rockies just outside the mountain 
zone’s 15 percent rate plateau. 

Only recently have citizen rate as- 
sociations begun to seek relief through 
organized appeals to ICC. Thev claim 
that the 15 percent rate differential 
stems from davs when the cost of 
shunting freight across the mountains 
was set by inefficient steam locomo- 
tives. 

Now, they note, diesels have re- 
duced the mountain-flatland differ 
ential; long hauls in the mountains 
(with few stops) should cost no more 
than hauls in the eastern or inidwest 
ern areas where frequent starting and 
stopping counterbalances — up-hill, 
down-hill costs. 
> Power—Mention electric power costs 
to Intermountain industrialists and 
the reaction is sharp and sure. They 

particularly the little fellows—will in- 
sist their power costs are in the neigh- 
borhood of 1.5¢ per kwh. 

But power company executives see 
the picture differently. Utah Power 
& Light Co., a progressive firm repre- 
sentative of the region’s five pri- 
vately-owned major power companies, 
provided 437 million kwh. to its in- 
dustrial customers at 1.13¢ per kwh. 
in 1950. 

Oil refineries, however, received 
their power from UP&L at an aver- 
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HAVEG CAN BE EASILY REPAIRED 


Here's a problem. The equip- 
ment has small cracks at 
(a). Will repairs be costly, long- 
winded jobs? Notif it's HAVEG. 


Repair HAVEG in the field. Chip 
out "V" grooves following 
clear instructions. Equipment 
does not have to be removed 
from foundation. 


Cement is applied quickly after 
mixing. In some cases after 
initial set, heating may speed 
hardening. As soon as cement 
is completely hard equipment 
can be used. 


Yes, HAVEG is a superior corrosion-resistant material that 
can be molded into towers, tanks, pipes and valves. It’s a long 
story and we often omit what you like best about HAVEG... 
that if it is damaged in transit or service HAVEG can be re- 
paired on the spot by your workers. HAVEG cements come in 
comparable grades to the equipment installed; a special cata- 
lyst causes the cement to set uniformly. After hardening, the 
repaired section is practically as strong as the original, with 
good resistance to corrosion. Repair jobs on HAVEG are fast, 
economical, involving a minimum of lost time. Advice, help 
and emergency supplies of HAVEG cement are available from 
your nearest district office. 


HAVEG CAN BE MACHINED AND RESURFACED 


eeceoeoeoereoeeoeo eee eee eee eee ee eee eee eee eeeeeeeee 
Steel, textile, printing industries have found 
rolls surfaced with HAVEG ideally suited for 
applications requiring economical resistance to 
corrosion. At the Marshallton plant metal 
shafts are covered with HAVEG and machined 
to the desired diameter. After months or years 
of outstanding service, the roll can be returned 
to HAVEG for resurfacing at a considerable 
cost saving. Consult your HAVEG sales 
engineer. 


IN THE FIELD HAVEG CAN BE ALTERED 





Processes change and HAVEG changes to meet your needs .. . 
Because HAVEG can be drilled, cut, machined at any time you can 
add, remove, or change outlets, baffles, covers, or other accessories. 
Pre-fabricated nipples may be installed in HAVEG equipment 
easily and cheaply. A circle is scribed on the HAVEG tank wall; a 
series of drilled 1/4” holes allows the HAVEG to be knocked out; 
after filing, sanding and cleaning the hole, the nipple is inserted. 
Fillets of ITAVEG cement give additional support to the nipple, 
which has a machined supporting shoulder. 


TANK WALL 


HAVEG is a versatile material, pro- 
duced to help you cut costs .. . resist 
corrosion. A 64 page technical bulle- 
tin F-6 gives complete chemic:l 
resistant charts, engineering specif- 
cations, photos of completed projects. 
If corrosion is your problen_ this 
HAVEG manual may contain the 
answer...it has for thousands of 
chemical engineers. Write now, or 
call your HAVEG sales engineer. 


yan 
TALC On en a Wmmen,| 
An NEWARK 8, DELAWARE 

FACTORY « MARSHALLTON, DELAWARE « TEL. WILMINGTON 3-5884 


CHICAGO 11 DETROIT 35 CHATTANOOGA 2 
1201 Palmolive Bidg 19951 James Couzens Hghwy 825 Chestnut St 
Delaware 7-6266 Broadway 3-0880 Tel. 17-7478 


HOUSTON 4 LOS ANGELES 14 SEATTLE 7 
4101 San Jacinto 523 W. Sixth St 5600 14th Ave. N.W 
Jackson 6840 Mutual 1105 Hemlock 1351 


CLEVELAND 14 
550 Leader Bldg 
Cherry 1-7297 


HARTFORD 5 
86 Farmington Ave 
Hartford 6-4250 
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REGIONAL SuRVEY, cont. . . 


age of 0.84¢ per kwh. while Mon- 

santo Chemical Co. in Idaho is 

believed to be purchasing the huge 
power supply it needs at a price in the 
neighborhood of 6 mills per kwh. 

Power company spokesmen note 
they cannot compete—with their coal- 

| fired, oil-fired and small hydro plants 
—with the low rates charged by Texas 
companies that generate their power 
with “waste gas.” Nor can they com- 
pete with the giant government-owned 
Pacific Northwest and TVA installa- 
tions. 

But, they insist, Intermountain 
utilities will sit down with prospective 
industries and “thrash out” reasonable 
rates. What’s more, they say, they'll 
make power available—-more than 
Pacific Northwest suppliers can now 
promise. 
> Natural Gas—Industrialists discour- 
aged by the current state of Inter- 
mountain development point with 
some heat to the area’s lack of a non- 
interruptible industrial supply of 
natural gas. Sharply involved in “‘war- 
fare” between Mountain Fuel Supply 
Co. (the existing gas utility) and new 
concerns attempting to enter the field, 
they claim conservative MFS is re- 
sponsible for shortages due to “un- 
willingness to really explore.” 

But the situation is not all black. 
MF%S’s president W. T. Nightingale 
| notes that his firm has produced and 
| marketed over 300 billion cu. ft. of 

gas in the region since 1929. What’s 

more, it now owns or controls 609 

billion cu. ft. of proved resources in 

nine Utah, Wyoming and Colorado 
| fields linked to the region’s Salt Lake 
| Vallev heartland by 694 miles of pipe- 
line. 

But its 85,000 customers are chiefly 
domestic. After bringing in a new 20 
million cu. ft. per day well in north- 
western Colorado this spring (indicat- 
ing a field MFS officials feel mav 
satisfy “all the region’s needs”) the 

| utility asked permission to add 6,000 
more homes to its lines. 


Pd Yet industrial supplies still cannot 

ui RO BLEMS *This lists only be guaranteed, although MFS, having 
a few applications invested $15 million in production 

and distribution facilities since 1949, 


reports newly developed wells will 
allow a peak daily load increase of 


12.4 milli mi 2 
m i C fl 0 m E T ] L ‘ I C C 0 R p 0 R - T i 0 ni isesiten. Saleen the Utah Public 


. | Service Commission and in the 
31 Sea Cliff Avenue, Glen Cove, N. Y. Somatic als. Veen Cas est 


| other potential suppliers have been 
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seeking to bring in gas from the Utah- | WE CALL ‘EM 


New Mexico-Arizona-Colorado “four 
comers” region or from test wells in 


Utah’s Carbon County. 
> Markets—Freight rates, power rates 
and natural gas supplies: these are 


major problems facing the Intermoun- 
tain area. But the largest problem by 


far is the lack of close-in markets. 
The area is rich in raw materials, a g 
has sufficient water available or in 
sight, labor enough, coal aplenty, steel | : 


and petroleum industries upon which 


to base a chemical industry. |...» BUT... THIS KIND OF PROTECTION IS ONLY 


But until a market develops, either | 
through some unexpected upsurge in | ONE OF THEIR FUNCTIONS 
population or a complete overturn in a 
rate structure, the Intermountain’s in- 
dustrial status in the chemical field 
will develop slowly. The region, “y Bemis Waterproof Laminated Textile , 
even its heartiest boosters, will remain \ Boge cis extra atone cendniaeie aie; 
principally a center from which raw cially constructed to guard against: 
materials are sent 1,000 or more miles 
for processing, converting or fabrica- | Change in moisture content 
tion. 

There are, of course, exceptions. Sifting 
> Oil—Chief promise for chemical ex- 
pansion in the Intermountain area lies Escape of 
in the recent and rapid growth of : 
petroleum output. All major oil com- undesirable odors 
panies in the area plan to refine their 
crude on the spot, shipping products | Loss from 
rather than crude to established mar- i 
kets. This will bring about an expan- | saagyng am 
sion in refinery capacity—an encourag- | tearing 
ing sign to area boosters. 

This year’s Carter Oil strike in | Up to 5-Layer Constuction : 

Utah’s Willow Creek sector gave new | . Flexible creped kratt 

weight to beliefs that many upland | paper" 

basins will be potent producers within | . Waterproof adhesive 

a dozen years. Not as spectacular as | . Middle layer of paper 

almost simultaneous North Dakota 
and Montana discoveries just outside 
the Intermountain periphery, Utah’s 
Uintah Basin fields are nonetheless so 
promising that 31 major oil companies 
and independents are now probing 
sectors of Idaho, Nevada and Utah 
that once seemed hopeless. 

Small by California and Gulf Coast 


. Waterproof adhesive 


. Outer layer of burlap 


or cotton 





*This may be parchment paper, or various plastic films, depending upon your requirement 


If you have a “hard-to-pack” product 
or one that must stand the rough han- 
standards, Intermountain’s crude pro- dling of l.c.L., truck, or export shipment. 
duction totaled a respectable 31.4 mil- | Sr it will pay you to investigate the ad- 
lion bbl. in 1951. Of this, some 1.3 | vantages of Bemis Waterproof Bags. 
million bbl. came from Utah’s 42 pro- 
ducing wells—all brought into produc- 
tion since late 1948. 
In the face of enormous transporta- 
tion costs and technical problems 
posed by the high wax content of 
some Utah crudes, 47 additional wells 
are being drilled by operators in 13 
Utah counties; 1,211 other wells are 
scheduled to be drilled in the Inter- “America’s No. 1 Bag Maker” 
mountain area this year. 408-R Pine St., St. Louis 2, Mo. 
And should shale oil refining or | 


MAYBE YOU NEED THESE, TOO 


If you don’t require the exceptional 
protection of Bemis Waterproof 
Bags, Bemis Multiwall, Cotton or 
Burlap Bags are your best bet. 


WHATEVER KIND OF BAG 
YOU NEED, WE MAKE IT! 


eeeeeeeeeeeeneeeeeeeeeoee? 
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REGIONAL SuRVEY, cont. . . 
gasoline-from-coal techniques ever pay 
off, this is the region that’ll benefit: 
| oil-rich shale deposits and coal beds 
containing at least 530 billion tons 
(more than the bituminous reserves 
of all Europe) underlie a_ sizable 
swatch of Utah, Wyoming and West- 
| ern Colorado. An_ extensive rock 


TEMPERATURE asphalt deposit, potentially as valuable 


a source of petrochemicals as Al- 
RECORDING | berta’s much-touted oil sands, also 
| awaits technological developments. 

I This low-cost protection Currently, oil lines with a 62,000 

a ot bbl. capacity bring crude from Utah, 

Wyoming and Colorado to Salt Lake 

Various standard chart refineries. Late this year the 310-mile 

—— tens 40°F 00 Pioneer Pipe Line, an eight incher 

vile : being built by Continental and Sin- 

3 standard types; choice of clair, will begin moving products from 

24-hr. or 7-day cycle. Sinclair, Wyo., to the Utah capitol 
Send for new catalog city. 

G-143-8, describing Salt Lake Pipeline Co. (Standard 


maine nr sore of California) pumps 22,000 bbl. of 


a roey refined products daily northwest to 


Pasco, Wash. And late this vear its 
THE ELECTRIC AUTO-LITE COMPANY two-year old line will be paralleled 
INSTRUMENT AND GAUGE DIVISION as far as Boise, Idaho, by an $8-mil- 


Temperature Recorder with capillary tubing for NEW YORK « pen tig or ONTARIO lion, 330 mile tw in. ; 
Utah Oil Refining Co. (Standard 


EYE-LEVEL reading. Priced from $42.50. 
of Ind.), Phillips Petroleum and such 


independents as Western States Re- 
fining Co. and Uintah Oil Refining 
Co. are obviously in the Intermoun- 
tain country to stay. Utah Oi! spent 
$4 million at Salt Lake alone during 
the past two years, put $1 million into 
exploration, now has a physical plant 
investment of $40 million. It refines 
25,000 bbl. of crude daily and manu- 
factures some 200 assorted products. 

The 4,000 bbl. daily capacity of 
Phillip’s Woods Cross refinery has 
just been boosted to 10,000 with a 
new 8,000-bbl. cracker. Phillips, 
which absorbed homespun Wasatch 
Oil’s. production and distribution 
facilities in 1947, also has small re- 
fineries and tankage in Idaho and 
Montana. 

Best-informed guess on any petro- 
chemical development: it'll come 
when refineries in the Salt Lake area 
A copy of this quick-reading, 8-page booklet is reach a 100,000 bbl.-per-day output. 


This could conceivably be reached in 


yours for the asking. It contains many facts on the niaenpecttong 


benefits derived from your business paper and And in the longer pull, there are 

: : definite possibilities in a chemical in- 
tips on how to read more profitably. Write for the dustry based on shale oil and coal 
“WHY and HOW booklet.” hydrogenation. Chemical company 


representatives are now surveving the 
s 





area’s exploitable coal deposits. 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 


> Phosphates—While development of 
many Intermountain resources has 
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Three of the many types of fin section available. 


Wililti= Brazed Aluminum Heat Exchangers Offer Wide 


Choice of Heat Transfer Surfaces for Greater Design Flexibility 


With Trane Brazed Aluminum Heat Exchangers, 
you choose from a great variety of surfaces in solving 
exactly your heat transfer problems. They may be 
straight and continuous (A). They may be serrated 
(B). Or they can be of herringbone design (C). With 
these basic designs, exactly the right surface can be 
selected to provide the correct ratio of heat transfer 
to pressure drop characteristics. 

Many further variations of these general types 
are practical. The height and the thickness of the fin 
can be varied. So can the number of fins per inch. In 
fact, fins with entirely different patterns, heights and 
number of corrugations per inch can be used side-by- 
side to handle different fluids in the same exchanger. 

Thanks to this great flexibility you can provide 


iM 


just the heat transfer, just the pressure drop volume, 
velocity number and direction of passes you want 
with Trane Brazed Aluminum Heat Exchangers. 

Design flexibility is but one of the many advan- 
tages of Trane Brazed Aluminum Heat Exchangers. 
Compared to conventional exchangers, they produce 
more heat transfer efficiency in 4 the space with 14 
the weight at approximately 14 the cost. 

These all-aluminum heat exchangers are rugged, 
too. They take test pressures up to 1,000 pounds per 
square inch and temperatures from -300° to 500° F. 

Whether the job calls for high or low tempera- 
tures or pressures, one stream or many, Trane Brazed 
Aluminum Heat Exchangers can be the answer. 
Contact your Trane sales office or write direct. 


TRAN 


MANUFACTURING ENGINEERS 
OF HEATING, VENTILATING AND 
AIR CONDITIONING EQUIPMENT 


Here are a few of the many varieties of Trane 
Brazed Aluminum Heat Exchangers which are 
now in actual service: 1) A cross flow unit for 
liquid-to-gas exchange used for condensing 
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THE TRANE COMPANY, LA CROSSE, WIS. 

Eastern Mfg. Division . . . Scranton, Pennsylvania 

Trane Company of Canada, Ltd. . . . Toronto 
purposes. 2) A cross flow gas-to-gas unit which 
is used for intercooling for aircraft engines. 
3) A counter flow liquid-to-liquid exchanger 
for high pressure application. 


OFFICES IN 80 U. S. 
AND 14 CANADIAN CITIES 





Pangborn CH Dust 
Collectors installed 
outside the Kingsbury 
shop collect dust from 
painting and finishing 
operations via booths 
and hoods. 


Hoods exhaust dust from hand polishing and grinding booths to outside Collectors 


INISHING operations at Kingsbury 

Machine Tool Corporation pre- 
sented a 6-fold dust control problem to 
Pangborn engineers. Several priming, 
lacquering and spray painting opera- 
tions had to be protected from dust 
created in other finishing jobs such as 
snagging, grinding and smoothing. 

To control these dusts efficiently, 
Pangborn recommended booths, tables 
and exhaust hoods. Four main booths, 
four snagging tables, one snagging 
bench and a bench grinder hood con- 
troi the dust at the source. All these 
are exhausted to two CH Collectors 


t 


located out-of-doors. 

Kingsbury reports the complete sys- 
tem “highly satisfactory”—with these 
added benefits: Heating costs have been 
lowered substantially through recircu- 
lation of the cleaned air. Costly dust 
damage to adjacent machinery and 
products has been prevented. And 
workers’ efficiency has increased due 
to cleaner working conditions. 

What are your Dust Problems? Find 
out what Pangborn can do to solve 
them. Write today for Builetin 909A. 
Address: PANGBORN CORPORATION, 
2600 Pangborn Blvd., Hagerstown, Md. 


Look to Pangborn for the latest developments in 
Dust Control and Blast Cleaning equipment 


Pangborn DUST 








CONTROL 
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lagged, a healthy start—and one that 
may set a pattern—has been made in 
phosphates. 

Southern and eastern Idaho, wes- 
tern Wyoming and northern Utah 
claim one-fourth of the world’s major 
phosphate rock reserves; with growing 
fertilizer and detergent demands, both 
mining and processing are advancing 
rapidly. 

Upwards of a million tons of phos- 
phate rock came from Idaho in 1951, 
chicfly from the Pocatello sector. 
J. RK. Simplot’s open-pit on the Fort 
Hall Indian reservation alone pro- 
duced 800,000 tons, should boost 
output 300,000 tons this year. 

Monsanto Chemical Co. will soon 
open its $5 million electric furnace, 
touted as the world’s largest, at Soda 
Springs, Idaho. Scheduled to produce 
10 percent of the nation’s elemental 
phosphorus, the operation will require 
300,000 tons of Idaho rock, 30,000 
tons of Utah coke and coke breeze 
and 30,000 kwh. of UP&L juice an- 
nually, 

Monsanto has solid hopes for the 
region. Including those purchased 
from Simplot, it has 15 Idaho lease 
holds, involving 4,500 acres of federal 
land. The company reportedly plans 
to double its phosphorus potential by 
erecting a second furnace on comple- 
tion of its initial $5 million program. 
Monsanto also has extensive phos 
phate leases near Vernal, Utah, a dis 
trict ready for development if and 
when controversial government dams 
proposed for the Green and Yampa 
Rivers produce a cheap source of 
power. 

At Pocatello, Westvaco is adding 
1 $4.5 million fourth furnace to its 
present battery to give elemental phos- 
phorus output another sizable jog. 

Meantime, others are profitably de- 
veloping high-grade phosphate de- 
posits for superphosphate manufac- 
turers. Anaconda Copper has been 
bringing out substantial tonnages from 
its Idaho underground diggings since 
the early 20’s. 

San Francisco Chemical’s long 
profitable operation at Leefe, Wyo., 
its reactivated mill in the Montpelier 
district, and its operations at Caribou- 
Bear Lake process 10,000 tons of 
phosphate rock monthly for midwest 
shipment. And Victor Chemical has 
a second $5 million elemental phos- 
phorus furnace under construction at 


Silver Bow, Mont. 


STOPS THE DUST HOG from stealing profits 
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Meanwhile, Gates Bros., Inc., is 
making wet-process phosphoric acid 
and some 30,000 tons of triple super 
per year at its recently-built plant at 
Wendell, Idaho. This is the first 
privately-owned continuous triple su- 
perphosphate plant in the U.S 

Central Valley Farmers Fertilizer 
Co. of Chicago is reported to have 
plans for a furnace near Georgetown 
Canyon to produce triple superphos- 
phate for midwest markets. Western 
Fertilizer Co. plans a $2 million 
processing plant adjacent to the Dry 
Ridge mine near Soda Springs. 

Just recently Stauffer Chemical, 
American Smelting & Refining and 
Kennecott Copper announced their 
plan to build a plant near Salt Lake 
City. The $5 million plant will make 
phosphoric acid by the wet process and 
turn out some 60,000 tons a year of 
concentrated phosphate fertilizers. It 
will go on stream during mid-1953. 


> Trona & Soda Ash—\Westvaco is 
rapidly developing a mammoth trona 
mining and soda ash refining opera- 
tion on Union Pacific’s mainline near 
Green River in southwestern Wyom- 
ing. The $16.3 million plant, based 
on pilot plant runs that began in 
1947, is due for completion in 1953. 
It is owned jointly by Food Machinery 
and National Distillers, with West- 
vaco as property manager and sales 
agent. 

Producing 300,000 tons of refined 
soda ash annually from 650,000 tons 
of trona, the 200,000 sq. ft. plant will 
employ 400 men, is based on reserves 
known to contain a quarter of a bil- 
lion tons of high-purity sesquicarbon- 
ate—enough to supply all U.S. soda 
ash needs for 35 vears at current rate 
of consumption. 


> Uranium—While figures on the In- 
termountain output of uranium re- 
main top secret, it’s obvious that 
despite intensive prospecting  else- 
where throughout the nation, the re 
gion centering around Rifle, Colo., 
and Marysvale, Utah, is still the AEC’s 
top domestic A-ore source. 

Upwards of 300 mines produce 
varying tonnages and grades of carno- 
tite and autunite ores for the defense 
effort, with hints of pitchblende out- 
put now on the Intermountain re- 
gion’s eastern fringe near Leadville, 
Colo., in Utah’s Grand County, and 
on the huge Navajo Reservation. Two 
ore buying stations and eight mills 
handle the output of the widely scat- 
tered mines. 
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NOW! Pangborn Stock Units 


for Blast Cleaning. 
Dust Control 
Precision Finishing 


Ideal for 

maintenance 

and many other 

jobs, including 

removal of rust, 

dirt, scale, etc. 

Economically 

cleans large 

objects like 

tanks, bridges, structural 

work before painting. Six sizes, stationary 
or portable, from. . . . $4170.00 and up. 


Pangborn industrial 
type Unit Dust Col- 
lectors trap dust at 
source. Machine 

wear is minimized, 
housekeeping and main- 
tenance costs reduced. 
Solves many grinding 
and polishing nuisances 
and material losses. 

> Models from 


$286.00 and up. 


Removes scale and 
directional grinding 
lines . . . prepares 
surfaces for plating 
and holds tolerances 
to .0001"! Liquid 
blast reduces costly | 
hand cleaning and 
finishing of molds, 
dies, tools, etc. 
Models from 


$1410.00 2n4 vp. 


Ideal for pro- 

ducing smooth, 

clean surfaces on 

pieces up to 60” x 

36” in size. Cleans 

metal parts, re- 

moves rust, scale, 

dirt, grime, paint, 

etc., in a few seconds, Saves money all year 


"round. Models from . . ‘5319.00 and up. 


look to Pangborn for the latest developments in Blast Cleaning and Dust Control equipment 


Check for more 
information 
Blast Cleaning 
Cabinets 
i Blast Cleaning Nome 
4 Machines 


‘a Unit Dust 

Collectors 

0 Hydro-Finish 
Cobinets 


Company... . 
Address 





MAIL 
COUPON 
FOR DETAILS 


PANGBORN CORP., 2600 Pangborn Bivd., Hagerstown, Md. 
Gentlemen: Please send me more information on the equipment 
I've checked on the left. To be used for 











REE ne Sea 


QUESTION MARKS THAT 


| Use the DIAMOND 


UTILISCOPE’ 


(WIRED TELEVISION) 


N® production system is entirely automatic 
of perfectly integrated, because many 
operations and processes refuse to be self- 
di§ciplined . . . they must be watched. Often 
se¥eral operations need watching simulta- 
neously to keep them in step. Such irregulari- 
ties and uncertainties are a continual source 
of question marks that waste time and money. 

The Diamond “Utiliscope” (wired televi- 
sion) enables you to eliminate these question 
marks. With it your supervisory staff can 
SEE what is going on at remote, inaccessible 
or dangerous points. A clear picture is 
transmitted of what is happening AS IT 
HAPPENS. Installations in many kinds of 
plants have proved that the “Utiliscope” 
can make important savings of time, money 
and manpower ... in addition to improving 
safety. For further information, ask for 
Bulletin 1025C 


\ TYPICAL USES— Checking remote gauge readings @ Watching flow of molten 
yuwer? \ steel © Viewing nuclear research @ Observing conditions inside furnaces 
\ Coordinating materials flow on conveyors. © “Utiliscope” (Reg. U.S. Pat. Office) 


uy THEO 


WRITE FOR 
BULLETIN 1025C 


“UTILISCOPE’ CAMERA 
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American Smelting & Refining Co. 
operates ore-purchasing depots for 
AEC at Monticello and Marvsvale in 
Utah. Uranium mills are officially re 
ported at: Grand Junction, Colo. 
Climax Uranium Co.); Monticello, 
Utah (Gallagher Co.); Uravan and 
Rifle, Colo. (United States Vanadium 
Corp.); Naturita and Durango, Colo 
(Vanadium Corp. of America); Hite, 
Utah (Vanadium Corp. of America); 
and Salt Lake City (Vitro Chemical 
Co.). ; 

l'urther aspects of the regional role 
in AEC efforts: chief raw materials 
procurement and field offices for the 
government agency are located at 
Grand Junction; AEC’s reactor test- 
ing station—ultimately to cost $350 
million—is at Arco, Idaho, squarely in- 
side the Intermountain area; the Los 
Alamos and Sandia, N. M., installa- 
tions closely border the region, as do 
the test sites in Nevada. 
> Salt—Salt reserves in the Great Salt 
Lake area are said to be big enough 
to supply world needs for 1,000 years. 
lhat big lake contains 6 billion tons 
of salines in solution; rock salt of high 
iodine content can be mined readily, 
ind magnesium and sodium sulphates 
could—according to some experts—be 
produced at the site with real econ- 
omy. 

But again the picture is darkened 
by the problems of high freight rates 
ind limited markets. 

Royal Crystal Salt Co.’s plant at 
Saltair on the Great Salt Lake supplies 
most of the 120,000 tons consumed 
mnually by the Intermountain mar- 
ket. But shipping salt west to Cali- 
fornia population centers is another 
matter: solar evaporation makes Coast 
salt as low-cost as Utah’s, while Utah 
salt moving east cannot compete with 
Hutchison, Kan., mines and wells. It’s 
the 15 percent Intermountain freight 
rate plateau again. 
> Potash—A striking illustration of the 
arca’s economic facts of life can be 
found at Wendover, Utah, astride 
transcontinental U.S. 40 and Western 
Pacific’s mainline. 

Here, on Utah’s white-caked flats, 
Bonneville, Ltd., uses free sunshine 
and cheap brine to produce muriate 
of potash. Collected by 50 miles of 
canals draining 50,000 acres, the brine 
is concentrated until the potash con- 
tent increases from 1 to 30 percent. 
l'lotation brings it up to 95 percent. 

Most of Bonneville’s production 





lvagng 
24 dollars 


from COTTON SEED 
PROCESS DUST with 


the DUSTUBE Collector 





at FARMERS’ AND GINNERS’ 
COTTON OIL COMPANY 


= the meat packer proudly claims a 


use for everything but the pig’s squeal, even the 
processing dust created in cotton seed by-products 
production is profitably salvaged at Farmers’ and 
Ginners’ Cotton Oil Co., Birmingham. This firm 
not only extracts oil from the seed, but they also 
obtain valuable cattle bran feed and linters or 


fibre from the seed hull. 









































Flow chart illustrates how the Dustube 
Collector ventilates all dust creating 
operations and salvages valuable bran 
feed. 


This Dustube Collector annually salvages 
over $7000 worth of valuable cotton seed 
bran feed. 


In the Fibre Department, dust consisting of market- 
able material had always been a problem. Its 
escape into the atmosphere created extremely dusty 
conditions adding to plant maintenance costs, and 
its extreme fineness and other characteristics made 
it a fire hazard. Cyclone collectors and a large 


settling room were ineffective. 


SAVES $7000 ANNUALLY 


Addition of a high efficiency Dustube cloth-tube 
type Dust Collector to the system solved this prob- 
lem—and at a profit. The Dustube Collector filters 
the dust laden air so that only clean air is dis- 
charged. Salvaged dust is now automatically re- 
turned to the process at an estimated savings of 


over $7000 annually. 


Results of Dustube Collector efficiency like this are 
duplicated throughout the chemical procecssing in- 
dustry. Dustube engineers will be glad to show 
you how your dust and fume problems can be han- 
dled with equal efficiency. Write today for Catalog 
72-B. 
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111 1sSPARKLER FILTERS: 1111 


wire 2inl 
SPARKLER FILTERS 


Only Sparkler horizontal plate design gives you the equiva- 
lent of two standard filters in just one tank. 

By keeping a spare cartridge of plates ready at all times 
your filter need never be shut down for longer than it takes 
to hose down the tank and exchange the cartridge of dirty 
filter plates for a cartridge that is freshly dressed. This not 
only speeds the return of the filter to full production duty 
but also makes it easy for the filter operator to clean the 
plates whenever and wherever it is most convenient. 

Besides eliminating the need for a standby filter, a spare 
Sparkler cartridge minimizes downtime, cuts labor costs, 
and makes your entire filtering operation a simple job that 
can be handled by just one man. 





Write Mr. Eric Anderson for full 
information or engineering assistance 


SPARKLER MANUFACTURING CO. 





| 


Sparkler International Ltd., Prinsengracht 876, Amsterdam, Holland | 
| will now be concentrated (in small 





Sparkler Western Hemisphere Corp., del ., U.S.A, 


FILTERS ‘SPARKLER FILTER 








Rrcionar. Survey, cont... 


goes to midwestern fertilizer makers; 
some of it comes back to Intermoun- 
tain farms at round trip freight costs. 

But a native market is developing. 
Whereas Bonneville sold less than 
one ton of its product in the Inter- 
mountain region 10 years ago, it sold 
400 tons to newly-established Inter- 
mountain fertilizer mixers in 1951. 

Raw brine used by Bonneville has 
a value of 12¢ per ton; solar energy 
used during the 90-day summer sea- 
son is equivalent to about 5,000 tons 
of coal daily for 300 days. These low 
costs are the sole reason why Bonne- 
ville’s 76,000 tons per annum can 
move east profitably despite freight 
bills of nearly $1 million a year. 

Unfortunately, salt doesn’t com- 
mand as ready or as profitable a market 
as muriate of potash. ‘Thus thousands 
of tons of byproduct salt go to waste 
annually at Bonneville’s brine beds. 
> Sulphur & Sulphuric Acid—Chemi- 
cal Corp. of America recently started 
up its 100-ton-per-day pilot mill at 
Sulphurdale, Utah. The mill rests 
on reserves of over 3 million tons of 
ore averaging 25 percent elemental 
sulphur. If and when the beneficia- 
tion process proves sound a com- 
mercial mill with a capacity of 2,000 
tons per day will be built. 

Black Rock Desert Mineral Co. re- 
cently allocated $100,000 to increase 
its output to 400 tons of agricultural 
and 125 ions of industrial sulphur 
daily at its Black Rock property in 
Nevada. 

Vast deposits of low-grade ores 
occur throughout the Intermountain 
area—particularly in Wyoming—and at 
least three companies are actively en- 
gaged in developing an economic ex- 
traction process. ‘The area may never 
become a prime supplier of sulphur, 
but it can become an important source 
during national emergencies or other 
times of extreme shortages. 

American Smelting & Refining, 
linked to Kennecott’s mammoth open 
pit and electrolytic refinery at Gar- 
field, Utah, has opened its No. 4 
sulphuric acid unit. This is part of an 
expansion program to boost regional 
production of that badly needed 
chemical to 700 tons daily by 1953. 
> Tungsten—Tungsten ores currently 
being milled near the Nevada diggings 


tonnages) at Vitro Manufacturing 
Co.’s new Salt Lake plant. 
Combined Metals Reduction Co., 
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already handling some tungsten at its 
Pioche mills in Nevada, has purchased 
a mine and is expected to expand its 
processing operations. CMR also has 
done considerable experimental work 
in producing fossil resins from coal 
at its Bauer, Utah, plant; another 
small resin-from-coal operation _ is 
under way at Huntington, Utah. 

> Wax—Sure-Seal Corp., now housed 
in ex-warehouse buildings at the 
World War II Salt Lake Airbase, 
started as a $12,000 wax-making con- 
cern in 1944. It now has a $250 
thousand plant investment, _ sells 
$700,000 of wax products annually. 
What’s more, it hopes to build a $5 
million plant in the Uintah Basia near 
the Utah-Colorado border to utilize 
the excessively high (17 percent) wax 
content of some Uintah Basin crudes. 

And Sure-Seal’s owners are well 
aware of the fact (as are operators of 
American Gilsonite in the same dis- 
trict) that the Basin country is 100 
miles from any railhead. 
> Fabricators—IIlustrative of the situa- 
tion that chemical processors encoun- 
ter in the Intermountain country is 
the dilemma confronting outspoken 
executives of Salt Lake City’s Eimco 
Corp., a locally-born family enterprise 
that has grown, in half a century, to 
a top position among producers of 
filters for chemical, mining and food 
industries. 

Were it not for the fact that its 
four multi-million dollar plants are 
where they are, Eimco would be more 
than happy to move its headquarters 
elsewhere. Only 2.3 percent of its 
1951 sales were made in ‘Utah, onl 
8 percent in the 11 Western States. 
Because of its far-flung markets, Eimco 
in particular operates under severe 
handicaps imposed by the area’s high 
freight rates. 
> Steel—But some industries can over- 
come those handicaps. This has been 
made clear by the success of U. S. 
Steel’s Columbia-Geneva Steel Works. 

With a 1,600,000-ton capacity, 10 
open hearths, 16 soaking pit furnaces, 
252 coke ovens and 7,100 employees 
Geneva has become one of the major 
steel plants in the nation and an 
increasingly important producer of 
chemicals—not the “white elephant” 
some forecasters predicted. 

U. S. Steel also has 56 ovens at its 
Ironton mill. Except for tar distilla- 
tion, expected to be installed in the 
next few years, both mills turn out 
a complete line of byproduct chemi- 
cals. 
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few Cre Sppenbach 


COLLOID MILL 


Featuring 


Large Tangential Outlet which prevents back 

pressure and allows increased output capacity 

Both Rotor & Stator are Interchangeable 

Stellite rings and stones—facilitating replace- 

ment when required. 

anitary fittings throughout. 

p> se A peal a production Mill Model 
QV-11 with 15 H.P. motor 

Eppenbach Colloid Mills operate at speeds ap- 

proaching the theoreticel minimum required for 

true wet micro grinding—shaft speeds up to 10,000 

r.p.m. depending on size and type of mill. 

These Mills assure uniform grind through advanced 

engineering features including (1) Improved ball 

bearings which center the shaft and minimize 

lateral whip and (2) Invar shafting with zero 

coefficient of heat expansion. 

All Mills can be made with pressure feeds and 

jacketed hoppers. 

Consult our Sales Department with your technical 

problems. 

Write for literature describing Eppenbach equipment 

—now manufactured and sold by: 


Direct-drive model shown operates at 
3500 RPM. 
Higher speeds can be furnished 


model. 


ADMIRAL TOOL & DIE CO., INC. 


45-10 VERNON BOULEVARD 


LONG ISLAND CITY, 1, N. Y. 


TO MEET THE 
MOST EXACTING 
SPECIFICATIONS 


SPECIALISTS in 
PIPE FABRICATING 


Butt Welds * Bending All Types °* Coiling 
Machining * Threading * Beveling ° Lining 
Pickling * Galvanizing * Sand Blasting * Preheat- 
ing @ Stress Relieving ° Testing. 


PIPE— Wrought Iron—Steel * Structural Cast Iron 
Copper Steel * Seamless ¢ Electric Weld Spiral, Lap 
Butt Weld ¢ Shore Dredge * SPEED-LAY. 


PILING — Sheet piling, lightweight 
—Tubular—all size. 


PILE FITTINGS — All 
types and sizes 
for steel and 


For Oil wood, 


Chemical, Con- 


crete, Asphalt 


PIPE SUPPLY CO. 


BERRY AT NORTH 13th STREET 
BROOKLYN 11, N. Y. 


(etake Moh al stam fale ite 
trial Requirements, 


ALBERT Rings the Bell 





Colloid Mills made in all sizes from 14 
H.P. model laboratory size to 50 H.P. 





Contamination, Corrosion and Outgassing Free! 
VACUUM MEASUREMENT 


IN THE MICRON RANGE 








The Hastings Vacuum Gauge gives continuous 
direct readings in microns of mercury — with- 
out range switching or calibration factors. 
Only one control knob is needed for initial 
setting. After that, the calibration holds indefi- 
nitely, regardless of pressure changes. 

The stability and wide range of this gauge 
(1 to 1000 microns) makes it extremely suit- 
able for both laboratory and production use 
in vacuum tube manufacture, distillation, auto- 
matic exhaust machines, dehydration and 
refrigerator servicing. Its rapid response to 
pressure changes makes it especially suitable 
for leak detection, warning devices and pres- 
sure operated controls. 


Hasting’s exclusive noble metal thermo- 
couple design gives accuracy, long life and a 
low operating temperature. This construction 
prevents fluctuations due to ambient tempera- 
ture changes and reduces the time constant to 
less than 1/2 second. 


Write today for free literature and prices. 
Other Hastings ultra sensitive precision in- 
struments include electronic flowmeters, man- 
ometers, air velocity meters and electronic 
standard cells. 


HASTINGS mgTaUTE COMPAINY, INC. 


HAMPTON, 30 VIRGINIA 
DESIGNERS AND BUILDERS OF RAYDIST AND SPECIAL 
ELECTRONIC, ELECTRICAL, AND MECHANICAL INSTRUMENTS 


corrosion 
resistant 
cold 
headed 
products 


..nails 
rivets 


screws 


Ncccall 


ESTABLISHED 1850 


REGIONAL SuRVEY, cont. . . 


But only tar, used as an open-hearth 
fuel, and ammonium sulphate are 
marketed in the Intermountain states. 
All other products are shipped mainly 
to the San Francisco Bay Area, wifh 
small amounts going to Los Angeles, 
the Pacific Northwest and Henderson, 
Nev. 

About 10,000 tons of ammonium 
sulphate will also be produced as a 
by-product at Howe Sound’s new Gar- 
field, Utah, cobalt refining plant. But 
with USDA estimating an increase 
of about 150 percent over 1950 in 
Intermountain’s use of nitrogen fer- 
tilizers by 1955, neither U. S. Steel 
nor Howe Sound is worried about dis- 
posing of its byproduct. 


> Plant Investment—There are no 
figures readily available on the over- 
all plant investment of the chemical 
and allicd industries in the Inter- 
mountain region. Best estimate: $205 
million. 

This total includes petroleum, $100 
million; phosphate and trona, $55 mil- 
lion; cement, $11 million; uranium, 
$10 million (exclusive of AEC in- 
stallations); clay, $9 million; salt and 
muriate, $7 million; sulphur and sul- 
phuric acid, $5 million; rubber prod- 
ucts, $2.5 million; cobalt, $2 million 
(mainly Howe Sound’s Chemico 
process plant at Garfield). 

The entire area employs about 3,000 
persons in the chemical and allied 
field. But there is a labor reserve 
in the Intermountain states (only 
recently Salt Lake City was declared 
a labor surplus area) and this employ- 
ment figure should rise considerably 
as the area develops. 

And the area is developing. There 
has been enough growth in the region 
in the past year or two to make neces- 
sary a $61 million building program 
by Utah Power & Light to boost its 
generating capacity by 180,000 kw. 

Whether this expansion will be suf 
ficient population 
growth and revision of the basic 
freight rate structure of the area. 
I'hese are factors beyond the usual 
control of the chemical industry. But 
with the vast amount of untapped re- 
sources in the area manv industrialists 
might feel that the game is worth the 


candle. 


depends upon 


Some day industry must come to its 
source of supply. ‘That’s the day the 
Intermountain area is looking forward 


Raw material inventory of Monel, 
Stainless Steel, Copper and Copper 
Alloys on hand. Send drawing — advise 
quantity. Free catalog on request. 


JOHN HASSALL INC. 


144 Clay Street, Brooklyn 22, N.Y. | [ 
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This Koppers ‘“‘packaged” mechanical or vacuum 
tube power pack is not restricted to an area near 
the precipitator. It can easily be installed in 
any convenient place in the plant. Result: Com- 


pact designs! More flexibility! 





WY HES 
. 


~ SCRE i .. 
te a AE ESN Hl 


This Koppers exclusive—the bottom drag scraper 
—provides continuous dust removal. Cumber- 
some hoppers are eliminated and dust handling 
is simplified. Result: Lower operating costs! Less 
space requirement! 








Here are two ways Koppers engineers 








simplify precipitator operation for you! 








PERFORMANCE 
GUARANTEED! 


Koppers engineers protect 
your investment in an elec- 
trostatic precipitator by guar- 
anteeing both the recovery or 
gas-cleaning efficiency and the 
residual content left in the gas 
after cleaning. Koppers-Elex 
electrostatic precipitators are 
designed, engineered, fabrica- 
ted, erected and guaranteed 
under one contract by Kop- 
pers Company, Inc. 


her, 
KOPPERSSE : 





N ADDITION to high efficiency, Koppers concentrates on 

the ‘practical aspects of electrostatic precipitator design. 
Shown above are just two of the many practical features which 
simplify operation. 


Besides these compact power packs and the continuous dust 
removal features, Koppers-Elex electrostatic precipitators may 
be of the multiple-chamber type. This means one chamber 
may be shut down for inspection or maintenance without stop- 
ping the gas-cleaning action. The dirty gas is simply diverted 
through other chambers where cleaning continues. 


Because rapping is sectionalized, re-entrainment is minimized. 

And because successive collection fields can be separately 
energized, maximum voltage can be applied to each field—with 
higher gas-cleaning efficiency resulting. Pressure drops are 
negligible. 
IF YOU HAVE A GAS-CLEANING PROBLEM, write and out- 
line the details for us to review. There is no obligation. Just 
address your letter to: Koppers Company, Inc., Precipitator 
Dept., 310 Scott Street, Baltimore 3, Maryland. 








. hogpete -cbe ELECTROSTATIC PRECIPITATORS 
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Industrial Chemicals Index 
Auqust July J 


une 


(Est.) (Prelim.) (Revised) 


255.90 233.97 2 


Fertilizer 56.91 
Pulp and poper 7.8 24.67 
Petroleum refining ? * 28.06 
Iron and steel 2.98 
Rayon ) 23.20 
ome 22.86 
Point ond vornish 27.99 
Textiles 

Coal products 

Leather 

Explosives 

Rubber 


Plastics 


Chemical Engineering's Price Indexes 


Chemicals DOWN - 0.3% 
Oils and Fots: UP 2.3% 


Chemicals 


As of Oct. 1, 1952 119.08 
Lost month 119.47 
Oct. 1951 119.43 
Oct. 1959 111.99 


°53 Fertilizer 

Supply of fertilizer materials is going 
to be up 12.5 percent for the 1952 
1953 crop year. ‘Total supply will come 
to 5,900 thousand tons compared with 
5,245 thousand for the 1951-1952 
crop year. Availability of phosphates 
is placed at 2,465 thousand tons, an 
increase of 10.3 percent over the pre 
ceding crop year. Potash supply is 
making the biggest gain, percentage- 
wise, up 16.7 percent. The supply is 
forecast as 1,850 thousand tons. Sup- 
ply of nitrogen is expected to be up 
by 11.2 percent to 1,585 thousand 


tons. 
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56.53 
27.27 
26.46 

3.01 
25.30 
22.89 
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UITE a number of years ago Revere coined the phrase 

“Bubbles have teeth.” This refers to the fact that 
what is called air entrainment is highly damaging to 
condenser tubes. Bubbles carried along with the cooling 
water set up a strong disturbance in it, disrupting the 
film that should protect the metal, and actually seeming 
to eat away the tube. The oxygen contained in the air 
bubbles also is destructive. Fortunately, the effects of air 
entrainment on condenser tubes are sufficiently distinc- 
tive to permit Revere Research to detect the trouble by 
examination of short lengths cut from tubes that have 
failed before their time. 

Thus it happens that every once in a while the Research 
Department in Rome, New’ York, working through the 
Technical Advisory Service, is able to say that there is 
air leaking into a condenser it has never seen, in a far-off 
state. The problem then is to seal the water system 
against the entrance of air. This is not always an easy 
task, and it is one that the Revere Technical Advisory 
Service is glad to tackle together with the customer if 
asked to do so. After all, we want our condenser tubes 
to last as long as possible; that’s what makes customers 
happy, and builds and preserves our reputation as pro- 
ducers of fine tubes. 

In one such instance of bubble trouble, the operator, 
a public utility, could find no visible sign of a leak. 
Checking and tightening every bolt and seal produced 
no results. Finally it was decided to put plate glass 
windows in some of the inspection plates, in order to see 
what was going on inside. This located the defect, a 
stream of bubbles being easily seen pouring out of a 
gasket. The water was flowing past that gasket with 
sufficient velocity to suck air in. 


In another instance, a few samples of failed tubes from 
an oil refinery (located almost 3,000 miles away from the 
utility) were sent to Revere’s Research Department. The 
refiner was told that his trouble was due to bubbles. 
Again, a check of the condenser showed nothing. The 
water inlet and outlet lines and all gaskets and bolts 
seemed to be perfectly tight. Here was another puzzler. 
But once again it seemed plausible to assume that air was 
being drawn in where water velocity was high enough to 
create a suction. The search finally went all the way back 
to the water pumping station, where two cracked castings 
were located. Air sucked in through two tiny cracks was 
enough to doa lot of damage; bubbles do indeed have teeth. 








TN fm 


Revere will gladly consult with you con- 
cerning condenser tubes, their selection, 
specification, and conditions of use. For 
condenser tubes and tube sheets in all the 
usual alloys, see Revere. 








COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


e . . 


Mills: Baltimore, Md.; Chicago and Clinton, II1.; Detroit, Mich.; 
Los Angeles and Riverssde, Calif.; New Bedford, Mass.; Rome, N. Y.— 
ales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE’S “’MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Proposed Work 


Calif., Tracy 
o Wm. A. Corlett, Archt., 
plans to construct 


rere, Estimated cost $250,000 


American Reinforced Paper Co 
347 Clay St., 
San Francisco, a plant 
} 


Chicago—CenCo Corp., 1700 W. Irving 
Blvd., plans to construct a laboratory. Childs 
& Smith, 20 N. Wacker Dr., Archts. Esti 


nated cost $100,000 


Me., Rumford—Oxford Paper Co., Rumford, 
plans to construct a 5 story bleachery. Engi 
necring Services, Inc., 844 Stevens Ave., 
Portland, Consult. Engr. Estimated cost 


$s00.000 


Mass., Boston—General Fireproofing Co., 
Dennick Ave., E., Youngstown, O., plans to 
onstruct a warehouse on Commonwealth 
\ve. PerryShaw & Hepburn, Kehoe & 
Dean, 31 St. James Ave., Boston, Archts 
I’stimated cost $100,000 


)., Pittsburgh—Pennsylvania Paper Stock Co., 
516 First Ave., plans to alter its warehouse 
Paul Schell, 1112 Clark Bldg., Archt. Esti- 
mated cost $350,000 

’a., Springdale—Pittsburgh Plate Glass Co., 
Grant Bldg., Pittsburgh, plans to construct 
a research laboratory. Hoffman & Crump 
ton, Century Bldg., Pittsburgh, Archts. Esti 


mated cost $300,000 


l'ex., Corpus Christi—Pontiac Refining Corp., 
3400 Lawrence Dr., plans to improve and 
enlarge its refinery. Estimated cost $300,000 


lex., Hawkins-——-Natural Gasoline Co., Haw 
kins, plans to construct an addition to its 
plant. Estimated cost $300,000 


lex., Houston—Diamond Alkali Co., 1006 
Main St., plans to construct a chlorine 
plant. Estimated cost $8,750,000 


lex., Houston—Eastern States Petroleum Co., 
Inc., 8938 Manchester Ave., plans to re- 
construct tower at Plant No. 1. Estimated 
ost $100,000 


lex., Houston—Kolker Chemical Works, Div. 
of Diamond Alkali Co., Houston Ship 
Channel, plans to construct plant for the 
manufacture of “Lindane” an_ insecticide 
Estimated cost $1,000,000 


lex., Houston—Phillips Chemical Co., City 
Natl. Bank Bldg., plans to construct a 
phosphatic fertilizer plant. Estimated cost 


$3,086,050 


Contracts Awarded 


Ala., Birmingham—Southern Research Insti- 
tute, 917 S. 26th St., has awarded the con- 
tract for addition to Ingall Laboratory to 
J. F. Holley, 905 6th Ave., N. Estimated 
ost $142,600 


alif., San Leandro—Western Waxed Paper 
Plant, Div. of Crown-Zellerbach Corp., San 
Leandro, has awarded the contract for a 
plant addition to Christensen & Lyons, 3454 
Hariem St., Oakland. Estimated cost $350,- 


000 
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S000 000 
650,000 


New England 
Middle Atlantic 
South 

Middle West 

West of Mississippi 
Far West 

Canada 


100.000 
$47,000 
250,000 


Total 


Fla., Coral Gables—International Petroleum 
Co., 396 Alhambra Circle, has awarded the 
contract for a warchouse and office addition 
to Porter-Wagor, Russell, Inc., 132 Aragon 
Way. Estimated cost $100,000 


ll., Chicago—Chicago Molded Products 
Corp., 1020 N. Kalmer Ave., manufacturer 
of plastic products, has awarded the contract 
for a factory addition to J. Emil Anderson 
& Son, 1809 Balmoral Ave Estimated 


cost $225,000 


Ill., Kankakee—The Simoniz Co., 2100 §S 
Indiana Ave., Chicago, manufacturer of 
auto polishes, has awarded the contract for 
a factory to J. Emil Anderson & Son, 1809 
Balmoral Ave., Chicago. Estimated cost 
$900,000 


Ill., Momence—Carter Products Co., Mom 
ence, manufacturer of plastic pipe and tub 
ing, has awarded the contract for a factory 
to J. Emil Anderson & Son, 1809 Balmoral 
Ave., Chicago. Estimated cost $300,000 


Ill., North Chicago—Abbott Laborateries, 
14th and Sheridan Sts., has awarded the 
contract for a warehouse to Carroll Con 
struction Co., 333 N. Michigan Ave., Chi 
cago. Estimated cost $3,000,000 


Ill., Robinson—Ohio Oil Co., 539 S. Main 
St., Findlay, O., has awarded the contract 
for a refinery addition to Houdry Process 
Corp., 225 S. 15th St., Philadelphia, Pa 
Estimated cost $5,000,000 


Ind., Valparaiso—Continental Diamond Fibre 
Co., Valparaiso, has awarded the contract 
for a factory addition to Smith Nuppau Co., 
360 Indiana Ave. Estimated cost $300,00( 


La., Baton Rouge—Ethyl Corp., North Baton 
Rouge, has awarded the contract for plant 
additions to  Perrilliat-Rickey Construc 
tion Co., P. O. Box 7027, New Orleans 
Estimated cost $524,000 


Md., Baltimore—Davison Chemical Corp., 
Davison Bldg., has awarded the contract for 
a warehouse on Chemical Rd., to Consoli 
dated Engineering Co., 20 E. Franklin St 
Estimated cost $250,000 


Mich., Bay Citv—Dow Chemical Co., 932 
Fisher Bldg., Detroit, has awarded the con 
tract for a foundry addition to The Austin 
Co., 227 Curtis Bldg., Detroit. Estimated 
cost $600,000 


Minn., Riverton—Manganese Chemicals Corp., 
K. Leute, Rand Tower, Minneapolis, has 
awarded the contract for a manganese plant 
here to McDonald Construction Co., 
Brainerd, Minn. Estimated cost $1,500,000 
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Mo., St. Louis 


Neb., Omaha 


Tex., Austin 


lex., Corpus Christi 


Tex., Deer Park 


rex., Etter 


l'ex., Goldsmith 


Tex., Hendricks 


Tex., Houston—T. 


Va., Sunbright 


Cumulative 1952 
’roposed 
Work ontracts 
7.600, 000 3,654 000 
100,000 5 50) 
005, 000 2 wn 
3,030, 000 31,845,000 
3,983,000 ¢ O00 
915,000 3: , 000 
162,833,000 , 388, 000 


1.071.000 $1,391,426,000 $885,431, 000 


Johnston Foil Manufacturing 
Co., 6106 S. Bway., has awarded the con 
tract for a 1 story, 39x260 ft. warehouse 
addition to Geo. L. Cousins Contracting Co., 
875 N. Skinker Blvd 


Farm Fertilizers, Inc., Bellevue 
and Chandler Rds., has awarded the con 
tract for a plant addition to Foster-Smetana 
Co., 4360 Nicholas St., at $109,657 


Youngstown—Burdett Oxygen Co., 340 
Lakeside Ave., Cleveland, has awarded the 
contract for a plant for the manufacture of 
oxygen, nitrogen and argon, to Emanuel 
Katzman & Co., 116 Linden Ave. Estimated 


cost $250,000 


Pa., Philadelphia—E. I. du Pont de Nemours 


& Co., Inc., Nemours Bldg., Wilmington, 
Del., has awarded the contract for a re 
packaging warchouse to George R. Heebner, 
Inc., 1241 Vine St. Estimated cost 


$250,000 


Jefferson Chemical Co. of New 
York, Dallas Hy., has awarded the contract 
for a 2 story laboratory and facilities to 
Leslie F. Crockett Construction Co., Box 
4036, at $136,190 


Great Southern Chemi 
cal Co., Robstown Rd., will construct a 
benzine and tolune plant or butylene con 
centrates plant with own forces. Estimated 
cost $2,902,105 


Diamond Alkali Co., 1006 
Main St., Houston, has awarded the con- 
tract for a laboratory to Marshall Construc 
tion Co., 400 Center St., at $89,190 


Kerr-McGee Co., Kerr-McGee 
Bldg., Oklahoma City, Okla., has awarded 
the contract for a natural gas plant to Dresser 
Engineering Co., Masonic Bldg., Tulsa. 
Estimated cost $850,000 


Gulf Oil Corp., Produc 
tion Div., Fort Worth, will construct a field 
pumping station with own forces. Estimated 


cost $175,000 


Gulf Oil Corp., Production 
Div., Fort Worth, will construct a field 
pumping station with own forces.  Esti- 
mated cost $200,000 


Wayne Price Construc- 
tion Co., Littlefield Bldg., Austin, will con- 
struct a laboratory with own forces. Esti- 
nated cost $85,000 


Foot Mineral Co. c/o Blaw- 
Knox Co., Farmers Bank Bldg., Pittsburgh, 
Pa., contractor will construct a chemical 
plant. Estimated cost will exceed $750,000 
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Surface grinder with Century 5 horsepower 
TEFC motor mounted near the floor. 


Century 15 horsepower TEFC motor operates 
in coolant fog from this grinder. 


Boring Mill with Century 5 horsepower 
TEFC motor. 
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In Atmospheres Containing Dust, 
Mist, Dirt, Fog... Protect the Power 
that Drives Your Production Machines 


74 


...Use 


Totally Enclosed Fan Cooled Motors 


In locations where the air is charged with substantial 
quantities of metallic or abrasive dusts, coolant mists or 
fog, or oil-laden factory dusts, Century Type TEFC 
Motors assure protection to help maintain 
uninterrupted production. 


Because the vital parts of the motor are sealed in an 
inner frame, they are isolated from the outside 
atmosphere. A large fan blows cooling air between 
the inner and outer frames — keeps the motor 
temperature well within safe limits. 


Wherever there are adverse atmospheric conditions, 
specify Century Totally Enclosed Fan Cooled motors, 
to give you the extra assurance that production will 
be maintained. 


Other types and kinds of Century motors are 
built in sizes from Ye to 400 horsepower — designed to 
meet all popular industrial requirements. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Louis 3, Missouri 
Offices and Stock Points in Principal Cities 


ALTERNATING CURRENT MOTORS 
qo Induct: Y% to 400 H.P. bee grb 
quirrel Cage Induction— to , 
Wound Rotor Motors—I to 400 H.P as “3 a KVA 
Synchronous Motors—20 to 150 H.P. J5 to kW 
GEAR MOTORS 


SINGLE PHASE 
% tol% HP. 
Split Phase Induction—%, %, % H.P. 
Capacitor—¥% to 20 H.P. MOTOR GENERATOR SETS 
Repulsion Start, Brush Lifting, Induction— 
% to 20 HP. 8 AC to DC, AC to AC 
DC to DC, DC to AC 
DIRECT CURRENT MOTORS Open Protected, Splash Proof, Totally 
% to 300 H.P. Enclosed Fan Cooled, Explosion Proof 








Aldrich Direct Flow 
Triplex and 
Quintuplex Pumps 


From our service files we can fre- 
quently make specific recommendations 
to meet your chemical pumping needs 

. whether they involve corrosion, 
high viscosity or high pressure. 


Many of your requirements can be 
met by an Aldrich Direct Flow Pump... 
a unit featuring advantages such as: 
high volumetric efficiency; sectionalized 
fluid-end; interchangeable wearing parts 
(among 3-, 5-, 7-,and 9-plunger pumps ); 


changeable plunger sizes, and higher 
operating speeds which result in more 
work froma smaller, more compact pump. 


Aldrich Direct Flow Pumps are made 
in 3”, 5” and 6” stroke sizes. They 
range up to 900 hp, 7500 psi. To regu- 
late capacity, units can be furnished 
with an Aldrich automatic by-pass valve 
control system which operates with all 
types of accumulators. Write for Data 
Sheet 64 Series. 





20 GORDON 


Representatives: 
Duluth . 
Riehmond, Va. 


376 


Birmingham 
Houston + 


St. Louis 


STREET e 


PUMP COMPANY 


ALLENTOWN, 


Buffalo ° 
New York + 
Spokane, Wash. e 


Bolivar, N.Y. ° 
Jacksonville e 
San Francisco e 


Boston ° 
Los Angeles . 
Seattle 


PENNSYLVANIA 


Direct Flow Pump 


Chicago e 


Omaha 
Syracuse 


Cincinnati ° 


Cleveland ° Denver ° Detroit 
Philadelphia . Pittsburgh e Portiend, Ore- 
Tulsa © Export Dept.: 751 Drexel Building, Phile.6 Pa. 
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ATTENTION 


Users of Taxfree and Spe- 
cially Denatured Alcohol 


Now is the time for users of specially 
denatured alcohol to renew their basic 
permit (Treasury Department Fonm 1479) 
for 1953. It is also time for users of 
Taxfree alciwhol to complete and file with 
the District Supervisor—Alcohol Tax Unit 
—their application (Form 1450) for re- 
newal of their Taxfree Alcohol permit 
for 1953. If you require forms or any 
assistance in their preparation, please 
coll your nearest U.S.1. office. 





'U.S.1. Anti-Freezes Offer 
Motorists Complete Freedom 
From Cold-Weather Worries 


U.S.L’s Permanent and Super Pyro Anti-Freezes 
Give Sub-Zero Protection and Prevent Corrosion 


In All Cooling Syste 


ms; Car Owners Should Act Now 


October is the time when the automobile owner's anti-freeze problems are apt 
to materialize unexpectedly on some cold morning. Wise motorists are getting 








Handy Cross Reference 
For Govt. Spec. Colors 
Available from U.S.I. 


U.S.1. recently made available, as an added 
service to paint manufacturers, a handy bul- 
letin of cross references for the color desig- 
nations contained in Federal Specification 
TT-C-595. This specification, entitled “Color 
Card Manual for Ready-Mixed Paints”, is 
available from the Superintendent of Docu 
ments. Washington, D. C., for $4.50 per copy. 
Issued in January, 1950, as part of the Armed 
Forces unification program, it combines all 
equivalent government agency paint colors 
under a single new number and gives a color 
chip fer each. The old numbers which have 
been replac ed are not listed. however. U.S.1.'s 
new cross reference sheets fill in this. gap 
and make the job of interpreting the new 
federal designations much easier. The sheets 
list all of the new colors by name and num 
ber. and give the former Army 3-1 Parallel. 
ANA Parallel, AN Camouflage Parallel. o1 
other number, for each. Interested persons 
who have not already received copies of the 
bulletin may obtain them by writing their 
nearest U.S.L. sales division office. 


Atomic Analytical Service 
Now Available to Industry 


Industrial. scientific. and medical organ- 
izations were recently offered the service of 
what is described as a new and highly accu- 
rate method of using atomic energy to detect 
and measure impurities. Applicable to foods, 
pharmaceuticals, metals. and other materials. 
the new analytical technique involves expos- 
ing the test sample to neutron bombardment 
in a graphite reactor or “atomic furnace”. 
Traces of impurities in the material are thus 
made artificially radioactive and their exact 
quantities can then be measured with highly 
sensitive instruments and detectors specially 
developed for atomic energy use. The method 
is claimed to be capable of detecting and 
measuring trace elements too slight to be 
determined by other chemical or physical 
means. It is also reported to be more spe- 
cific than other techniques because the iso- 
topes produced have individual characteris- 
tics as to modes of decay and types of radia- 
tion. These characteristics are never dupli- 
cated exactly in any other isotope, it is said. 


Plastic Makes Better Casts 
For Fractured Bones 


pewder. now available to 


may entirely replace 


\ new plastic 
hospitals and doctors. 
the cumbersome plaster of Paris bandages 
used to keep fractured bones immobile, it is 
reported. In use. one can of the powder. which 
is sufficient for one arm or leg cast. is dis 
solved in a pint of warm water. a catalyst 
added, and the bandages dipped and ap 
plied. Casts made with the new material are 
stronger than plaster and can be made up to 
two-thirds lighter in weight. Even though 
they are thinner. the casts provide adequate 
immobility and support within a few hours 
of application, it is claimed. Another advan 
tage cited for the new material is that the 
casts produced with it are porous enough to 
permit evaporation of moisture from the skin. 
High water resistance feature 
casts can be soaked for several days without 
disintegrating, the manufacturer claims. 


atso a 


ready this month for the freezing weather they 
| know is coming instead of waiting for the first. 
| and often costly, evidence of Old Man Win 
| ter’s appearance. 

U.S.L is again offering car owners com 
plete coverage of all of their anti-freeze re- 
quirements with the two time-tested favorites, 
U.S.L. Permanent Anti-Freeze and Super Pyro 
Anti-Freeze. With automobiles more expen 
sive than ever, the protection from cooling 
system troubles which these products give 
is more important than it has ever been 
Realizing this. U.S.1. has made available thi- 
year. along with its famous anti-freeze prod 
ucts, data and information which will help 
dealers to serve their customers’ cold-weather 
needs even more effectively. 


Freeze-Proof, Boil-Proof, Rust-Proof 
U.S.[. Permanent Anti-Freeze affords pro 
tection against freezing far down the sub 
zero temperature scale, and being substan 
tially boil-proof, it won't evaporate during 
warm spells. One filling lasts all winter. The 


product contains a carefully > 


chosen combination of rust in- 
hibitors which guards against 








A cooling reminder of what may be in store this winter. U.S.1. Permanent or Super Pyro Anti-Freeze 
in your radiator will help you avoid the leading role in a scene like this in the months ahead. 
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U.S.I. Anti- 


CONTINUED 
Freezes 


corrosion in the automobile’s cooling system. 
When used in accordance with instructions, 
U.S.L. Permanent Anti-Freeze is guaranteed 
to give satisfactory performance. 

U.S.1.’s Super Pyro Anti-Freeze has been 
a preferred product with car owners since it 
was introduced in 1932 as the first premium 
anti-freeze concentrate scientifically com- 
pounded to do more than merely protect 
against freezing. Today's long-lasting, eco- 
nomical Super Pyro is 33% per cent more 


U.S.1.'s two anti-freeze products are available 
from service stations and auto supply stores 
throughout the country. 


effective than most other types of anti-freeze. 
It protects all seven metals in the auto- 
mobile cooling system against rust and 
free from unpleasant fumes. 


Research Assures Continuing 
Improvement 


A special section of U.S.1.’s technical de- 
velopment laboratory at Baltimore is devoted 
to a constant search for improved anti-freezes. 
Tests are continually made to measure effects 
of anti-freezes on metals, rubber, finishes, 
and any other materials with which they may 
come contact. The research laboratory 
compiles accurate data on freezing points, 
boiling points, toxicity, fire hazards, and ther- 
mal properties of anti-freeze products. Re- 
search also serves to keep U.S.1. abreast of 
any changes in design of automobile cooling 
systems which might mean the altering of 
anti-freeze properties or formulations. 


in 








ALCOHOLS 
Amy! Alcoho! (lsoamy! Alcohol) 
Butano! (Normal-Buty! Alcohol) 
Fuse! Oil—Refined 
Propanol (Normal-Propy! Alcohol) 


ANSOLS 
Ansol* M 
Ansol* PR 

Ethanol (Ethy! Alcohol) 

Specially Denatured—oll regular 
ond anhydrous formulas 

Completely Denatured—al!l regular 
ond anhydrous formulas 

Pure—190 proof U.S.P., 
Absolute—200 Proof 

Solox*—proprietary solvent— 
regular and anhydrous 


ANTI-FREEZE 
Super Pyro* Anti-Freeze 
U.S.1. Permanent Anti-Freeze 


ETHERS 
Ethy! Ether, U.S.P, 
Ethy! Ether, Absolute—A.C.S. 


— ESTERS 


atol® 


ACETONE—A.C.S. 








ACETIC ESTERS 

Amy! Acetate—Commerciai 

ond High Test 

Buty! Acetate 

Ethyl Acetote—al! grades 

Normal-Propy! Acetate 
OXALIC ESTERS 

Dibuty! Oxalate 

Diethy! Oxalate 
PHTHALIC ESTERS 

Diamy! Phthalate 

Dibuty! Phtholate 

Diethy! Phthalate 


D ethy! Carbonate 
Ethy! Chioroformate 


120 BROADWAY, NEW YORK 5, N. Y. 


Use of Acetyl Methionine 
Heals Severe Leg Ulcers 


Two French doctors have reported suc- 
cessful topical use of the acetyl derivative 
of pt-methionine to heal varicose leg ulcers 
which did not respond to conventional meth- 
ods of treatment. The doctors found that 
acetyl methionine gave equally good results 
when applied directly in the form of 10 per 
cent methionine powder on an excipient of 
tale, zinc oxide or lactose. Excellent healing 
was also obtained when a 20 per cent aque- 
ous solution of the sodium derivative of acetyl 
methionine was applied directly to the leg 
ulcer. In no case was there evidence of sen- 
sitivity to the product, according to the 
report. 


Lacquer Gives Plastics 
Sand Blasted Finish 


A treatment designed to replace sand blast- 
ing to give acrylic plastic surfaces a frosted 
finish has been developed. The product used 
is a lacquer, believed to be the first inexpen- 
sive and simple method for producing a sand 
blasted finish on plastics without actually 
sand blasting them. The lacquer can be 
applied by brush, dip, or spray. It is said to 
dry in three to five minutes at room tempera- 
ture to give a smooth coating which is less 
inclined to hold dirt than a true sand blasted 
finish. The degree of opacity is easily con- 
trolled by varying the amount of lacquer ap- 
plied, and since it is a surface treatment, thin 
sheets can be used. it is claimed. 


Thallium Recovery 


Two methods for recovering thallium, a 
rare element of increasing industrial impor- 
tance, were announced in a recent government 
report. Although thallium is widely distributed 
in nature, it occurs in such minute quantities 
that it can be recovered only as a by-product 
in processing ores of other metals, it is said. 
The methods described in the report deal 
with the recovery of thallium from white 
arsenic by a process of volatilization, and from 
lead smelter flue dust by cyclic leaching. 





PRODUCTS OF 


RESINS (Synthetic and Natural) 
Arochem*—modified types 
Arodure* —urea-formaldehyde resins 
Arofene*—pure phenolics 
Arofiat*—for special fiat finishes 
Aroflintt—room temperature 

curing phenolic 

Aroplaz*—alkyds and allied materials 
Aropolt—copolymer modified alkyds 
Ester Gums—all types 
Natural Resins—all stondard grades 


INSECTICIDE MATERIALS 
CPR Concentrates: Liquid & Dust 
Piperony! Butoxide 
Piperony! Cyclonene 
Pyrenone* Concentrates: Liquid & Dust 
Pyrethrum Products: Liquid & Dust 
Rotenone Products: Liquid & Dust 


INSECTIFUGE MATERIALS 
Indalone* 
Triple-Mix Repellents 


TRIAL CHEmicaALs Co.: 


Division of National Distillers Products Corporation 





TECHNICAL DEVELOPMENTS 











Information about manufacturers of these 
items may be obtained by writing U. S. I. 


To protect chrome plate, even when it has no 
underlying coat of el, a clear synthetic 
enamel is available which is claimed to have 
withstood laboratory salt spray and humidity 
tests for as long as a year. (No. 851) 
A new plastic spray for windows of homes, of- 
fices, boats, and aircraft, provides a blue-green 
tint which cuts down glare and reduc heat 
from the sun, according to the manufacturer. 

‘ (No. 852) 


their 
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To waterproof fabrics without closing 
‘weave, a silic jp “type water repe t r 
1 osol “b b" 

, the spr 
material, 


(No. 853) 


> ste 
ot affect colors or sti en the 
is claimed. 
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(No. 856) 


A new enamel dans weather- ony rust Hproofing 
r doe 


fine taster 


ai (No. 857) 





valves, 


laimed. 
(No. 859) 
A new transparent, odorless, wax- fn eo 


oil for machine tool use i 
to permi creased 


such as 
(No. 860) 





INTERMEDIATES 

Acetoacetanilide 

Acetoacet-ortho-chloroanilide 

Acetoacet-ortho-tolvidide 

Acetoacet-pora-chioroanilide 

Ethy! Acetoacetote 

Ethy! Benzoylacetate 

Ethy! Sodium Oxolacetate 
FEED PRODUCTS 

Calcium Pantothenate (Feed Grade) 

— B-G* 

-Methionine (Feed Grade) 

Niacin, U.S.P 

Riboflavin Concentrates 

Special Liquid Curboy* 

U.S.1. Vitamin By. and 

Antibiotic Feed Supplements 
Vacatone* 40 
OTHER PRODUCTS 

Pib*—Liquid Insulation 
Special Chemicals 

and Solvents 
Urethan, U.S.P. 
Acetaldehyde 
Propioncldehyde 


Collodions 
Ethylene 
Methionine 

(Pharm. Grade) 
Nitrocellulose soins 
Propionic Acid 


Reg. U.S. Pat. Off 
tTrademark Pending 





BRANCHES IN ALL PRINCIPAL CITIES 








BSOLUTELY WEW/ 


Solve your 3 major 


valve problems... 


“IEFPLUG” PORCELAIN Y VALVE 


Patents Pending 


TEFPLUG 
PORCELAIN Y VALVE 


a MORED 
RED OR UNARMORE! 
(ARMORED V™ 
VALVE 
ARMORED GASKET 


a T TO 
G FROM GASKET A ARMORING 


REINFORCIN LASS CLOTH-RES! 
z 22 = 


OveR THE C 
FLANGES ARE_OV 


CELAIN 
ROSION PROOF PORCEL 
COR She 


t E ING 
BODY PLUG CENTERIN 


RING, & Ol AND 
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PACKING 


TEFLON CAP 


ant CE NT 
-ORROSION RESISTAN CEMEN 
ce ROD 
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ON ALL FLANG 


CORROSION RESISTAN! * 


N PART 
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LAPPING COMPLETELY ABOLISHED! No more 
fractured bodies from closing valves too tight! Quick, 
easy, fingertouch adjustment! You're assured these 
three big advantages with the radically new “Tefplug” 
Porcelain Y Valve. Special spring washers put a safe 
limit to pressure on the porcelain seat. The unique 
pliable “Tefplug,” machined of Du Pont Teflon, 
further reduces strain and affords improved seating. 
This cushion action also makes it ideal for use with 
automatic or remote operating mechanisms. 

The body of the new “Tefplug” Valve is made of 
our thermal shock resistant Pyrotherm porcelain 


SALES OFFICES 


Atlanta, James G. Nichols Co., 84 Peachtree St. * Buffalo, R. E. Walther, 220 Delaware 
Ave. * Charlotte, N. C., Mec-Tric Control Co., P.O. Box 354 * Chicago, Universal Mid 
west, Inc., 2133-35 S. Kedzie Ave. * Cincinnati, General Ceramics & Steatite Corp., 307 
E. 4th St. * Cleveland, F. L. Lefebvre & Co., 7016 Euclid Ave. * Houston, The Whelan Co., 
2405 San Jacinto St. * Los Angeles, Jacobs Engineering Co., 417 So. Hill St. * Oakland, 


which has been thoroughly proved in years of service. 
The valve is now available in sizes from 14” to 6”, 
both in Y and angle valve constructions. with or 
without our Polyiron armoring. .and with the choice 
of standard blue asbestos, Teflon impregnated blue 
asbestos, or the new “Chemlon” Teflon ring packing. 

Here’s the most important advance in porcelain 
valve design that has been made in a score of years. 
Write today for the full story about the “Tefplug” 
valve, or call our nearest sales office General Ceramics 
& Steatite Corp.. Chemical Equipment Division. 
Keasbey, New Jersey 


GENERAL CERAMICS 
AND 
STEATITE CORPORATION 


Jacobs Engineering Co., 600 Sixteenth St. * Portland, Ore., R. E. Chase & Co., 1220 S. W 


Starck * Seattle, R. E. Chase & Co., 414 Times Sq. Bidg. * Spokane, R. E. Chase & Co., 


CHEMIicaAL EQuiPMENT 


501 Hyde Bidg. * Tacoma, R. E. Chase & Co., P. O. Box 1414 * In Canada: Montreal, 


Emmons, Ltd., 405 Canada Cement Bldg. * Toronto, Richardson Agencies Ltd., 454 


King St., W. 
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INNELL-SAUNDERS 
HRAGM VALVES 


In 1936, a Canadian mine installed Saunders Diaphragm Valves 
with rubber linings on the feed and drain piping of an under- 
ground tank used for the storage of muriatic acid. Today, after 
15 years, those samme valves are in use—having required no 
maintenance except for periodic replacement of diaphragms, a 
simple operation done without removing the valve from the line. 


Grinnell-Saunders Diaphragm Valves are available in many 
different combinations. Bodies are made in a variety of metals 
—iron, stainless steel, bronze, aluminum and others. But of 
more importance is the fact that a body of cast iron (a metal 
not in short supply) can be lined with glass, lead, natural rubber, 
neoprene and other materials which, in many instances, handle 
corrosive fluids better than metals. 

Diaphragms come in natural rubber, neoprene, butyl, hycar, 
a special synthetic for foods and KEL-F. This last is chemically 
inert to all acids and alkalies in all concentrations with the 
exception of molten alkali metals. 

From this broad selection of materials, the problems which the 
Grinnell-Saunders valve can solve are extremely varied. No 
wonder industry after industry is putting it on the line. 


Grinnell Company, Inc., Providence, Rhode Island ° 





GRINNELL 


WHENEVER PIPING IS INVOLVED 


Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings © welding fittings * engineered pipe hangers and supports © Thermolier unit heaters ° valves 
Grinnell-Saunders diophrogm valves * pipe °* prefabricated piping * plumbing and heating specialties * water works supplies 


industrial supplies mn 


Grinnell automatic sprinkler fire protection systems e 


Amco air conditioning systems 
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For Finenesses 
of 100 
to 325 Mesh 


if = L f X= S FA L Cross section of Helix-Seal Mill showing long 
grinding plate over which material must pass 
iy kets before falling to sizing screen. Grinding plate is 

HAMMER MILLS ae 


for wear. 
Combining All The Advantages Of An 
Efficient Hammer Mill With A Closed-Circuit 
Screw Type Feed 


Cleaner, Safer Dustiess Dry Grinding 

The closed screw feed prevents the uncontrolled inrush 

of air into the mill and assures cleaner operation, guards 
against health, fire or explosion hazards, and greatly 

reduces housekeeping expense. 

Non-Clogging, Accurate Wet Grinding 

The reduction and sizing of sticky, wet or oily 

products is efficiently controlled by the screw feeder. Materials Be a eee ee ee 
will not clog or ball up the mechanism. OTHER WILLIAMS EQUIPMENT ~ 


No Separators, Fans Or Cyclones : i = : HAMMER MILLS in many types and sizes for 
Ground materials are discharged completely pulverized without tailings or oversize any requirement ROLLER and IMPACT 
products to be separated. Collectors, fans or separators are entirely unnecessary. MILLS for fine grinding even to micron sizes 
Inexpensive, Easy Installation ... DRYER MILLS for grinding wet materials 
The small floor space, the elimination of vibration, and the need for only a down to 400 mesh... AIR SEPARATORS... 
simple sealed bin or chute, keeps the easy installation of a Helix-Seal Mill VIBRATING SCREENS... COMPLETE PLANTS 
very economical. No costly, cumbersome equipment is required. : ; os - ; 
for installation in existing buildings. 

Low-Cost Maintenance 


The interior of a Helix-Seal Mill is completely accessible for fast, easy WILLIAMS PATENT CRUSHER & 
cleaning, by quick brushing for most materials. Extra rugged construction PULVERIZER CO. 
and simple design promise the very minimum in upkeep and service. 2706 N. NINTH STREET tr «ST. LOUIS 6, MO. 


Ask For Brochure 

















E. k 
SBRINDERS _ 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 


381 
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cool off the _ Ul 
OSU KS «a @ “ 


INSTANTANEOUS 
WATER HEATERS 


cut heat losses 
,..$4ve power, 
fuel and money 


B-H BLANKETS 


Here is high performance insulation, effec- 
tive up to 1200° F. It allows close control 


of operating temperatures, insuring maxi- , hee 
aan output and efficiency of equipment. T oO p R Oo V | D E 


Chemically stable, black rockwool is felted 
in large sheets between different types of A NY VO L UM E OF WATE ie 





metal fabrics. 


AT THE TEMPERATURE REQUIRED! 


cad Gl al tia, « aa 0bt Maden Here's the money-saving answer to hot water required for 
Gnishing and insulating cement for a per- industrial needs. PICK Heaters provide hot water instantly 
manent job... For help on any specific — by steam injection. They're entirely automatic to provide 
application or selection problem, you can de- and accurately maintain tem- 
pend on B-H Engineered Insulation Service. m0 STORAGE TANKS NEEDED peratures up to 180° F. : The 
Compact design permits in. | CXClusive Pressurizer Piston 


ow. a stallation in corners, on walls | stabilizes injection pressure — 
Baldwin-Hill or overhead. eliminates pipe hammering 
" 8 ieee , and shaking. Available in 
© coils. an be cleaned In H i ~ 
Clip on signed letterhead and mail __ || Sn of sin att | Sora og 0 200 allons 
TEAR = BALDWIN-HILL COMPANY 7 Proved per minute. Greater volumes 
os" 402 Breunig Ave., Trenton 2, N.J. BY PERFORMANCE IN J £2" be obtained by multiple 
Please send complete information on FACTORIES @ HOSPITALS installations. F Installation is 
BLANKETS... Metal-reinforced, flexible, LAUNDRIES @ BREWERIES simple, requiring only ordinary 
felted, black rockwool insulation oe ee pipe connections. 

NO. 1 INSULATING CEMENT... All-purpose, rust- Write for Engineering Details 
inhibiting, plastic cement and Specifications Write Dept. CE-8. 
MONO-BLOCK .... Rigid, felted, black rockwool 
block—for high and low temperature use MANUFACTURED BY 


POWERHOUSE CEMENT... High adhesion, black T1044 MANUFACTURING Co. 


rockwool, insulating-finishing cement 
—— aad 


Softedges interlock and form a continuous, 
tight blanket of insulation. It can be cov- 


























aoe ier gv we WEST BEND, WISCONSIN, U.S.A. 


October 1952——Cuemicat ENGINEERING 








CHEMICAL ENGINEERING 


Typical refinery heat exchanger tubed 
with ELECTRUNITE Pressure Tubes. 


-- another industry that stays on-stream 


with REPUBLIC ELECTRUNITE PRESSURE TUBES 


Run through a list of the scores of different 
petrochemicals .. . count off the leading 
producers . . . you'll have lists that include 
hundreds of large installations and impor- 
tant users of Republic ELECTRUNITE Heat 
Exchanger, Condenser and Boiler Tubes. 

The ELECTRUNITE process assures users that 
Republic’s Pressure Tubes are top-quality 
inside and out .. . that tubes are uniform in 
wall thickness, roundness, and ductility. They 


October 1952 


are uniformly corrosion-resistant throughout 
the metal and full normalizing assures easier 
rolling-in properties in every length. 

Let us tell you more about these pressure 
tubes that bend right, roll-in tight, stand up 
better wherever carbon or stainless steel 
tubes are specified. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION 
224 EAST 131st STREET © CLEVELAND 8, OHIO 





AVAILABLE NOW... 


as A TG RNIN alti 


FINNED TUBE THAT is 
CORROSION RESISTANT 


LINER MAKES 
EASY CONNECTIONS 











Wolverine Trufin* in bi-metal was developed 
to meet customer demand for a more effective 
heat transfer application than could previously 
he obtained with applied fin tubes. After years 
of research and experimentation, Wolverine 
product engineers came up with an ideal 
development: An economical finned tube— 
incorporating integral aluminum finned tube 
and liners of copper or copper base alloys.** 
The integral finned tube and liner are joined 
mechanically. This rugged construction is 
capable of withstanding extreme temperatures 
and vibration. 

Actual applications have revealed that the heat 
transfer efficiency of Trufin is sometimes nine 
times that of plain tube! In many instances 
the use of Wolverine Trufin has resulted in 
low-cost installation and maintenance with 
maximum heat transfer efficiency. 


Trufin in bi-metal is tough; it’s durable and is 
as easy to fabricate as plain tube! Liners of 
Trufin bi-metal are extended to permit easy 
installation. 


Wolverine Trufin in bi-metal is available in 
many sizes and fin spacings. 


Send for your copy of Wolverine’s illustrated 
Trufin brochure. WOLVERINE TUBE 
DIVISION, Calumet and Hecla Consolidated 
Copper Company, Inc., Manufacturers of 
tubing exclusively. 1427 Central Avenue, 
Detroit 9, Michigan. 


Wolverine also manufactures 
plain condenser tube in copper 


and copper base alloys. 


“REG. U.S. PAT. OFF. 


Wolverine Trufin and the Wolverine Spun End Process available 
in Canada through the Unifin Tube Co., London, Ontario. 


**Liners of steel and its alloys are also available. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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Elimination of air is essential in the drying of 
many finely divided oxidizable materials. 

Drying in vacuum can often mean the difference 
between a profit or loss on a product... the 
difference between a fairly good and an excellent 
end-product. 


Bristol-Myers Company, Hillside, N. J., uses a 
Stokes Rotary Vacuum Dryer in preparing 

the granulation for Bufferin tablets. Each particle 
of the material is exposed to a heated surface 
under vacuum at low temperature and 
thoroughly mixed by the dryer’s agitator blades 
to insure uniform moisture elimination from 

the end-product. Result: a 50% reduction in time 
and labor as compared to a former process. 


Fast, thorough, uniform, and economical drying 
of products in large batches with a minimum 

of labor is characteristic of Stokes Rotary 
Vacuum Dryers. They are designed for drying 
materials that may be tumbled, such as crystals, 
heat-sensitive chemicals and foods, metallic 
powders, and materials that otherwise would 
oxidize. Additional advantages include removal of 
water at temperatures as low as 100° F. and 
recovery of solvents up to 99%, or better. 


Stokes Advisory Service and testing facilities 

are available on a confidential basis to } 
manufacturers who can benefit from Stokes’ years © 
of experience in high vacuum drying, freeze- 
drying, evaporation, and impregnation. 


Stokes Rotary Vacuum Dryer in operation at Bristol-Myers Company, Hillside, N. J. 


STOKES 


F. J. STOKES MACHINE | 


CHEMICAL ENGINEERING—October 1952 











National Lead Company’s 
use of Glycerine for making 
synthetic resins dates back 
over 35 years. Today, Glyc- 
erine-derived alkyds play 
an important part in many 
of National Lead’s familiar 
“Dutch Boy” paints. They’re 
used in exterior finishes, 
such as quick-drying enam- 
els for sash and trim, and 
also in enamels and flat 
paint for interior use. 








FULLY ACCEPTED... FULLY AVAILABLE IN ALL GRADES! 


For years, leading manufacturers of houschold and industrial finishes have fa- 
vored Glycerine for making alkyd resins. Why? Because Glycerine-derived alkyds 
give them excellent package stability . . . improved water resistance . . . outstand- 
ing durability. 

Glycerine-derived alkyds improve color retention and film toughness in air- 
drying coatings for metal equipment. They contribute flexibility and adhesion 
to baking finishes—where their compatibility with other resins like ureas and 
melamines is essential. 

Glycerine is also preferred in resin-making because of its better cooking 
qualities. With Glycerine, manufacture of alkyd resins is easily controlled to give 
a product of low acid number, without undue hazard of gelation. 

If you'd like detailed information on the chemical and physical properties of 
Glycerine, write for your copy of “Why Glycerine for Alkyd Resins and Ester 
Gums?” 


GLyceRINE Propucers’ Association 


295 Madison Avenue, New York 17, N. Y. 
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ONLY CYCLONIC COMBUSTION GIVES 


DRUM LINERS 


Spectacular economies are 
effected through these new methods of 


Cyclonic Combustion, the revolutionary new flame con- 
trol used exclusively in Cyclotherm steam generators, re- 
duces heating surface requirements from 5 to just 3 sq. ft. 
per B.H.P.—produces 66% more heating power per sq. ft. 

Cyclonic Combustion controls flame characteristics in 
a revolving spiral vortex traveling the full length of the 
furnace to insure the maximum in heat transfer without 
direct flame impingement or hot spots. This high heat shipping bulk chemicals. Minimum 
transfer rate enables Cyclotherm 2 pass generators to waste... eliminate re-cleaning cost 
maintain a guaranteed minimum efficiency of 80% for any . + « provide top protection ‘or your 
steam requirement—at a saving of up to % the space of valuable products. 
conventional package steam generators. 

Cyclotherm steam generators with patented Cyclonic 
Combustion offer these additional features: Full power 
operation from a cold start in 15 to 20 Pie, 
minutes. Savings up to 50% on mainte- 
nance. Greater fuel savings. Boilers de- 
signed for oil or gas operation from 18 to 
500 h.p., 15 to 200 PSI operating pressure. 

Find out how Cyclotherm will fill your 
steam requirements. Write today for free 4 
illustrated folder. 





SY DIVISION UNITED STATES RADIATOR CORP 


STEEL DRUM LINER 








THIS ACTUAL TEST 
PROVES HOW 


PROTECTS 
YOUR PLANT | 


The HYDROPEL (top 
half) part of this block 
absorbed little of the 
salt solution in which 


FIBRE DRUM LINER 








it was placed until all 
had evaporated. Air en- 
trained concrete (lower 
half) sucked up the so- 
lution, leaving salt cry- 
stals throughout. 


FREE BOOKLET a a 
shows how HY DROPEL 
performs under toughest BOX LINER 
conditions. Send for Bul- 
letin No. 18 now. 


HYDROPEL is resistant to chemicals. 
Subjected to every known test for en- 
durance, HYDROPEL concrete lasts 
longer because it resists moisture, im- 
pact, and chemicals (except acids). 


Write, wire or phone us 
concerning your particular problems. 








AMERICAN 
Bitumuls 2 Asphalt 


HYDROPEL is a standard (integral) COMPANY 


admix of the leading chemical firms. 
(Names furnished on request.) Many 
report HYDROPEL has increased 
concrete life four-fold. 
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200 BUSH ST., SAN FRANCISCO 4, CALIF. 


Providence 14, R. I. Perth Amboy, N. J 
Baltimore 3, Md. Columbus 15, Ohio, Mobile, Alo. 
Tucson, Ariz. Seottie, Wash. St. Lovis 17, Mo. 
Baton Rouge 2, ta. Inglewood, Calif. 
Ooklond 1, Calif. Portland 7, Ore. 
Washington 6, D. C. San Juan 23, P. R. 


"MFG. CO. 


9 READING ROAD 


CINCINNATI 2, OHIO 











After extensive laboratory and field tests, Oronite proudly introduces two outstanding 
nonionic detergents—Dispersant NI-W (water soluble) and Dispersant NI-0 (oil soluble). 
Oronite offers both products in uniform quality, at stable prices and in assured supply. 


Dispersant NI-W 


(FORMERLY Wi 8586) 
Oronite’s new Dispersant NI-W is a clear, light straw-colored 
liquid—95% active. It may be compounded with phosphate or 
other builders and dried to give free-flowing granular products. 
It is also suitable for the making of liquid detergents. You will 
find NI-W very adaptable for the manufacture of economical, 
high-quality formulations. It is completely compatible with 
soaps and anionic detergents. As shown by the chart, unusual 
cotton detergency may be obtained. This new Oronite product is 
particularly suitable for manufacturing detergents for commercial 
or self-service laundries and automatic home washers. Technical 
bulletin describing Dispersant NI-W is available on request. 


Dispersant NI-0 


(FORMERLY Ni 8593) 
This new clear, straw-colored liquid detergent is an excellent 
emulsifier for water-in-oil emulsions. Dispersant NI-O was 
specially designed for use as a dry cleaning detergent in systems 
employing all types of solvents. It has the ability to suspend 
large quantities of finely divided solids in solvent media. It ex- 
hibits superior detergency and 
is not readily absorbed by filter 
aids. Technical bulletin is avail- 
able on request. 





NI-W BLEND 
| | 


SOM REMOVAL, PER CENT 











° 01 02 03 O4 os 06 
CONCENTRATION, PER CENT (300 ppm hard water) 


*19% NI-W, 1% Alkylary! Sulfonate, 
50% Sodium Tripolyphosphate, 30% Sodium Sulfate 


Cotton detergency in a ing type aut tic washing machine 
of a formulation based on Dispersant NI-W compared to products 
A and B {commercial materials designed for this use}. Note that 
each product was tested at the recommended use concentration and 
that the NI-W compound shows bigh soil removal performance at 
low concentration. 





TESTS IN COMMERCIAL DRY CLEANING PLANT 


WOOLENS 
DISPERSANT NiI-O 








Detergent A 





Soil Removol Index" 99 91 
Passup Rate** 70 55 

RAYONS 
DISPERSANT NI-O 














Detergent A 





| 
Soil Removal Index” | 96 90 
Passup Rate** | 60 45 

















*Soil Removal Index determined by reflectance measurements of test swatches. 


**Passup Rate is the percentage of garments not requiring spotting after cleaning, 


A partial list of Oronite products: 


Detergent Alkane, Detergent Slurry, Detergent D-40, Detergent D-60, Wetting Agents, 
Lubricating Oil Additives, Cresylic Acids, Gas Odorants, Sodium Sulfonates, Purified 
. Sulfonate, Naphthenic Acids, Phthalic Anhydride, Ortho-Xylene, Para-Xylene, Xylol, 


gm 


COMPANY 


ia 


Aliphatic Acid, Hydroformer Catalyst, Polybutenes. 


ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIF. 
30 ROCKELELLER PLAZA, NEW YORK 20, WY. 


STANDARD OlL BLDG., LOS ANGELES 15, CALIF. 
600 S. MICHIGAN AVENUE, CHICAGO 5, ILL. 


MERCANTILE SECURITIES BLDG., DALLAS 1, TEXAS 
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G&G traps help uncover 


hidden 
steam treasure 








The facts are these: 


A large southern chemical company 
about a year ago was up to capacity on 
their boilers. New process units 

were being added, requiring more steam— 
a new boiler seemed inevitable. 


About that time they began replacing their old-type 

traps and bleed-off valves with Yarway Impulse Steam Traps and 
Strainers. Today, even with the new process units added, e 
their daily steam consumption is nearly 100,000 lbs less than a year ago— 
the superintendent gives Yarway Impulse Traps credit for the saving. 





Yarway Impulse Traps are designed to insure sending the most 
premium B.T.U.’s at top temperature into your product or process... 
to get equipment hotter sooner and keep it hot! 


Yarway’s have 11 other advantages, too—such as small size, 
low maintenance, low cost, and availability from 

over 200 Industrial Distributors. 

Write for Bulletin T-1740. Or for steam trap 

advice, call on your nearby Yarway 

service engineer. 


YARNALL-WARING COMPANY a6 
137 Mermaid Avenue, Philadelphia 18, Pa. the steam trap designed 


with more production in mind 
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The big hose shown here is suspended by booms and unloads petroleum from ship 
to shore. Whether your hose needs are standard or special, it’s practically a cer- 
tainty Raybestos-Manhattan engineers have already designed the right hose for you. 
R/M hose constructions range from as small as 4” paint spray hose to huge dredg- 
ing hose big enough for a man to crawl through. The point is, you can’t go any- 
where to find better facilities or more experienced engineering to help you with 
a hose problem, than at Raybestos-Manhattan . . . and not only hose — it’s true 
also of transmission, conveyor and V-belts . . . and all other products we make. 
Consult your R/M representative. 


MANHATTAN RUBBER DIVISION — PASSAIC NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


@@O@anp@d 


Fict Belts V-Belts Conveyor Belts Roll Covering Tank Lining Abrasive Wheels 











Other R/M products include: Industrial Rubber ¢ Fan Belts @ RadiatorHose @ Packings © Brake Linings © Broke Blocks 
Civtch Facings @ Asbestos Textiles @ Sintered Metol Ports © Bowling Balls 
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ACCURATE 
PROCESS 
CONTROL 


with WW & Fe 
MERCHEN 
FEEDERS 


p- Cand isis 
REFRACTORIES 


Because certain types of refrac- 
tories have been used a long time 
IS a valid reason for investigat- 
ing Electro-Carb at this time. 


Especially so when Electro- 
Carb made Refractories, used 
for heat transfer, for example, 
showed a measurable 10-times 
increase in efficiency. 


Facts and figures in almost tele- 
gtaphic brevity are contained in 
Bulletin B-749.Sent on company- 
letterhead request. If you have a 
problem concerning the use of 
silicon carbide refractories, please sestisaladiy ‘a: tedeg’o testema,; bat 


ee a submit it at the same time. speed plants — generally depends on 

Canadian Plant the accurate feeding of dry, free- 

2 flowing, chemicals. Continuous, pre- 

|e iclio Rifraclouies & ANbrasiwes Crp alone cision feeding — by weight — is 

We essential to a uniform end product. 

And that’s what W&T Merchen Scale 

Feeders can demonstrate in your 

plant, just as they are doing in 
hundreds of others. 


Merchen Feeders are widely used 
both for the blending of several dry 
chemicals and for the addition of 
one or more dry chemicals to a liquid. 


These feeders will handle from 
a few ounces to several thousand 
pounds per minute — and, of par- 
ticular importance in many plants, 
they can be completely synchronized 
with other equipment, or equipped — 
for remote or automatic control. For 
example, Merchen Feeders are 
equipped to stop automatically and 
at the same time stop all other syn- 
chronized process equipment if the 
delivery of material for any reason 
should vary from the rate of feed 
pre-set on the scale beam. 


SERVICE — A nationwide service 


W&T Merchen Scale Feeder 


S .cosstet process control — 








344 DELAWARE AVENUE + BUFFALO 2, NEW YORK 


The exclusive Centroid Speed Control developed by Fletcher 
lets the basket revolve at any desired speed for any length 
of time needed to discharge solids. This action is positive 
and speeds are constant. Thus, the operator is free to give 
undivided attention to handling load So, for 
greater safety and more efficient unloading . . . use the 
one centrifugal with the Centroid Control . . get a Fletcher. 
Write for our Catalog for the Chemical Industry. 





organization is prepared to suggest 
the proper W&T Merchen Feeders 
for your process and to give prompt 
service and installation supervision 
on Merchen Equipment. 

Write today for additional in- 


formation on W&T Merchen Scale 
Feeders. 


COMPANY, ! 


WALLACE & TIERNAN 


FLETCHER CENTRIFUGALS 
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: Buy WILFLEY for cost saving performance 


Companion to the famous WILFLEY Sand Pump 


e For more efficient performance...greater 
economy of operation...specify WILFLEY “AF 
Acid Pumps. Dependable, trouble-free 
operation, on a round-the-clock schedule, 
with consequent stepped-up production and 
worthwhile power savings, are big reasons 
why modern chemical and processing plants 
all over the world now rely on WILFLEY 
Acid Pumps for handling acids, corrosives, 
hot liquids and mild abrasives. 


e Available in 10- to 2,000-G.P.M. capacities, 
15- to 150-ft. heads and higher. Wetted 

parts of practically all machineable alloys. 
Plastic lined models available. Every 
application individually engineered. 

Write or wire for details. 


A. R. WILFLEY & SONS. Inc., Denver, Colorado, U.S.A. 


New York Office: 1775 Broadway © New York City 
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GEARED TO BLEND LIQUID 
AND DRY MATERIALS 


Here’s how a major packer 
of apple products has 
streamlined the processing 
of applesauce. 





Using an Omega Model 50-8 Gravimetric (Weigh- 
ing) Feeder for feeding sugar and an Omega Rotodip 
Feeder-Meter for controlling the addition of water and 
salt solution, this fruit packer has put his complete 
sweetening and blending process on an automatic 
basis. 


Because of the extremely high accuracy of both 
Omega Feeders, the automatic proportioning of sugar 
and liquid into the applesauce far exceeds manual- 
control methods both in accuracy and dependability. 
Because this integrated Omega System is continuous 
in operation, it keeps pace with very heavy processing 
schedules yet it occupies a minimum of plant floor 
space. 

This and countless other Omega Feeding and 
Blending Systems are serving industry today — estab- 
lishing new highs in product quality, uniformity, and 
productivity. From a purchasing point of view, each 
Omega System is a “packaged” purchase which in- 
cat cludes all essential feeders, drives, and controls re- 
LY UST quired for the application. The pre-tested Omega 
OYE ley ay ter: “Uy System arrives on the job as a complete unit, ready 
to swing into action the minute installation has been 

completed. 


Whatever your processing problem is, Omega is 
ready to help you. Write today for engineering advice 
and recommendations. Omega Machine Company 

, : (Division of Builders Iron Foundry) 369 Harris Ave., 
SCHEMATIC DIAGRAM OF OMEGA FEEDING AND BLENDING SYSTEM Providence 1, Rhode Island. 


finaustares] ORA EG A 


THE LAST WORD IN FEEDERS 


Omega manufactures a complete line of volumetric and gravimetric 
feeders for dry materials and for gravity feeding of liquids and solutions. 





PR ities ST ERNE 
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Outstanding physical and chemical characteristics of Nalco ion exchange 
materials provide excellent opportunities for development of new processing 
uses—as well as for maximum utilization of conventional ion exchange tech- 
niques. Here are quick facts on three of the Nalco ion exchange materials: 


Nalcite HCR 

CATION EXCHANGE RESIN 

Styrene type cation exchange resin for fast efficient removal of metal ions 
from water and a wide variety of process liquids. Either salt or acid regen- 
eration. High operating capacity (Up to 32,000 grains per cubic foot) 
with no capacity loss at high temperatures (Up to 250° F) or over the 
entire pH range. 


Nalcite SAR 

STRONGLY BASIC ANION EXCHANGE RESIN 

For substantially complete removal of all acid-radical constituents from 
water and processing liquids. Operates efficiently over a wide pH range 
(2.0 to 10). Microspheres of uniform size range. 


Nalcite WBR 

WEAKLY BASIC ANION EXCHANGE RESIN 

A new polystyrene-polyamine type anion exchanger of high chemical 
stability. High capacity for removal of the stronger acids makes Nalcite 
WBR particularly applicable for demineralization techniques. Supplied 
in bead form. 











NATIONAL ALUMINATE 
CORPORATION 


6236 West 66th Place 
Chicago 38, Illinois 
Canadian inquiries should be 
addressed to Alchem Limited, 
Burlington, Ontario, Canada 





PRODUCTS ... Serving Industry through Practical Applied Science 
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How to Plan Higher Output 
with Faster, Safer Drying 


To increase production, a large eastern chemical 
manufacturer installed a 60” diameter Lukenweld 
Jacketed Steel Roll to replace one of conventional 
type, identical in size. When operated at the same 
pressure as the one it replaced, the new roll increased 
production 33%—proof that under identical pressures 
Lukenweld Jacketed Steel Rolls are better heat trans- 
fer units. When pressure in the new 
roll was increased, production 

jumped 67%. 
Whether drying, cooling or flak- 
ing, production increases like these 


may be within your reach, too, with Lukenweld Jack- 
eted Steel Rolls. Featuring assured safety through use 
of high-strength rolled steel plate, Lukenweld rolls 
permit faster drying operation at pressures as high as 
350 psi. By restricting steam to a shallow annular 
passage Lukenweld rolls reach operating tempera- 
tures faster . . . reflect pressure variations quicker. 
In addition, Lukenweld rolls offer the advantages of 
reduced installation and maintenance costs, more 
flexible operation. 


For information on flaking or drying for the chem- 
ical field, write: Lukenweld, Division of Lukens Steel 
Company, 400 Lukens Building, Coatesville, Pa. 


Improved machinery for improved processes through engineering 
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IN WIRE-MESH PRODUCTS 


e- ELLIFF« 


For 70 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 
“let Jelliff do it.” 


From big Dipping Baskets to tiny pre- 
cision filters — from fuel strainers to 
what-is-it gadgets — JELLIFF’S Custom 
Production Department turns out fabri- 
cated Wire-Mesh prroducts at speed, price 
and precision that mean lower costs and 
a stronger competitive position for our 
many customers. 


FILTRATION 
TROUBLES! 








If you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 15. 





FREE BOOKLET... 
FREE ADVICE 


If you need a new or another filter, but 
are wondering about filter costs, oper- 
ation, and suitability for your purpose, 
you have two good friends—your 
Titeflex Engineer and the Titeflex 
Filter Booklet 

The Filter Booklet: will show you 
how Titeflex Filters are constructed 
and how they work 

Your Titeflex Engineer will set you 
straight on costs and equipment for 
your special needs. He’s the right man 
to have around if you are having filtra- 
tion troubles now 

Don’t let any thought of obligation 
to us delay mailing of the coupon 
below today. We are low-pressure, 
service-minded engineers, not high- 
pressure promoters 


THE EC. 0. o. JELLIFF MFG. CORP. 


- on ane 
ee aed we 


SOUTHPORT 











49 CENTRI GP) MERGE 
Still the Best Answer to Your 


DUST ard F OBLEM 
- 











CENTRI-MERGE 
is COMPLETELY 
automatic in every 
phase of operation, 
COLLECTS dust and 
fumes as soon as they 
occur, CLEANS by 
high pressure water 
action, DISPOSES 
by mechanical con- 
veyor Dust and 
fumes are forced 
back on a stream of 





Businesses served by Titeflex 


Filters include... 


Chemical Distilling 
Electroplating Ory Cleaning 
Soop Paints & Lacquers 
Cosmetics Woter 
Phormaceuticals Food Processing 
Wine Edible Oils 
Beverages Food Extracts 








Machine Tool 











Here are Several Reasons W 


r 


TITLE 
COMPANY 
ADORE SS. 


| 
| 
| 
| 
| NAME 
| 


Let Our Family of 
Products Help Yours 


TITEFLEX, INC 
504 Frelinghuysen Ave 
Newark 5, NJ 


Please send me a copy of 
your Free Booklet about Titeflex 
Filters 


We need the advice of o 
Titefiex Filtration Engineer 
without obligation on our part 

















air to collection unit, 
washedand scrubbed 
from the air into 
tank below, perma- 
mently trapped un- 
der water for quick 
disposal as sludge. 


Our engineers will 
be pleased to consult 
with you in the solu- 
tion ef your problem. 


CENTRI-MERGE greatly reduces heating cost by re-circulating cleaned 


1 air in many cases, occupies a minimum of valuable floor space, is easily 


installed. 

CENTRI-MERGE gives non-fluctuating cleaning efficiency every minute 
of the day, collects and disposes of dust and fumes immediately. 
CENTRI-MERGE operates at constant efficiency during many years of 
trouble-free service. 

CENTRI-MERGE eliminates health or fire hazard in dust control by its 
automatic removal as sludge. 

CENTRI-MERGE is always dependable, never requires a shutdown dur- 
ing working hours for cleaning or routine maintenance. 
CENTRI-MERGE is ed for e€ expense, is 
a compact, self-contained unit, constructed for ine of arrange- 
ment to suit plant requirements. 








7 = 
hm INDUSTRIES 1Nc 
— 


\ city 


Se cee eee cee ee ee ee eee ee 


ZONE__STATE )| 
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Ab CHROMALOX 


a NEW and better FAR-INFRARED 
INFRARED Generator 


Built-in 
Built-in Preheating 
Airways 


) far Baking, Drying, 
3 Curing, Dehydrating 


and many other applications. 
Continuous Bus y PP 
Built-in 
Insulating 
Walls 


Q) WANS BETTER 


] Longer wave length—absorbed 
equally fost by all colors. 

2 Shatter-proof 

to break and contaminate. 

Non-diminishing output from all- 

metal Chromalox tubular heat 


Built-in 
Reflectors 
sabia \ 6 Quick heat-up with energy trans- 
Built-in . . formed instantly into heat on the work. 
Chromalox 7 Low-cost oven assembly. 
\. Elements 8 Infinitely variable output—from 0 to 
100% of capacity. 
Additionally safe for any work in- 
{ Structural 9 Telehag veletinn. 
Steel Frame 


CHROMALOX £GcVicc RADIANT PANELS 


Now, more efficient far-infrared comes in convenient pre-engineered panels, 
reducing oven building to a matter of determining heat requirements and 
assembling panels to fit the job. 

CHROMALOX Electric Radiant Panels generate more uniformly absorbed far- 
infrared heat with quick heat-up and reduced oven lengths. 

It's the far-infrared wave length that makes the difference. 





Easily erected banks of Chromalox Radiant Panels 
ore ideal for line production. Far-infrared heat is 
radiated directly and uniformly without hot spots 
over entire work area. 


vo 9200 Btu's per square foot output V Work temperatures to 700° F. 
per hour. easily obtained. 

oY Insulated for voltages to 575 V. oY Accurate “dialed” control. 

JS Lowest installed cost per kilowatt VU Absolutely uniform radiation—no 
and per square foot. hot or cold spots. 


Y Built to UL and NBFU requirements. A 





It's 2asy to build ovens of any desired height and ‘ 
length with lightweight Chromalox Electric Radiant !  Chromalox Radiant Panels can be erected into any 
Panels. Panels come in 1 x 4 ft. and 2 x 4 ft. sizes, : even shape. Rugged construction permits their use in 
ready to erect and connect with easy-to-follow : outers Pas shat these hazards of splashed 
instructions in each carton, Chromalox on-the-spot ee ee ee 

gi ing istance to help determine your 
requirements is yours—no obligation, of course. 


ChHROMALOX LecnicHeat Con iy, 
Dots More - Beton - Contititnilly tenes compat earmee S 


tion, specifications and appli- 
cation ideas for the use of 


Radiant Heating Division EDWIN L. WIEGAND CO., Eiomeen Redan Pana 
7514 THOMAS BLVD., PITTSBURGH 8, PA, your copy today. 
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GAYCO CENTRIFUGAL SEPARATORS 


GAYCO Separators, equipped with the adjustable centrifugal siz- 
ing fan—an exclusive GAYCO feature—make closer separations. 
Closer separations bring about higher production through effi- 
cient removal of the fines made by the mill. Closer separations 
YOU CAN bring about higher quality products by eliminating all undesirable 


oversize. 


MAKE THE... “TIMKEN GEARING EQUIPPED” 


GAYCO brings you all these: 
—_ ‘ pe / 
in TUSCALOOSA » ey Cleaner 
to F 


Tailings 


ALABAMA | , bc i =Uniform 


Greater , Products 








capacity Slow speed for 
25 to 30% eee slow wear 
greater Quick and easy 
production adjustments 





I y x 
If youre lookin If you have an ptionally hard separating probl 
in transportatio, TRY THE GAYCO 


’ 


the “Extra Point” 


between Profit and loss... . | Universal Road Machinery Co. 


second look at Tua caloosa, Al Rubert M. Gay-Division 

tries already in Tuscal ‘ Factory and Laboratory, Kingston, N. Y. 

its, sa th o'00se ar 119 LIBERTY STREET NEW YORK 6, N. Y. 
» ay they wouldn't locate 


the world, Tews ont & | Canadian Representative: F. H. Hopkins & Co., Ltd. 
Let us tel] e | 8500 Decaire Blvd. Montreal, Que. 
YOU more about our City, | ———___——_ 


LUBRICATION ECONOMY as 


LUBRIPLATE LUBRICANT 
Increased Bearing Life 
from 2 Weeks to 2 Years! 


So says The Globe Company, 
manufacturer of meat proc- 
essing machinery. ‘‘In the 
packing industry where animal 
acids and \moisture quickly 
destroy anti-friction bearings 
lubricated with conventional 
lubricants, LUBRIPLATE 
prolongs the life of bearings 
from 2 weeks to 2 years.” 


1, LUBRIPLATE reduces 
friction and wear 

2. LUBRIPLATE prevents 
rust and corrosion 

3. LUBRIPLATE is eco- 
nomical to use 




















Write today for case histories 
of savings made through the 
use of LUBRIPLATE in 


E BROTHERS REFINING a your industry. 
LUBRIPLATE DIVISION 
WRITE Fiske Brothers Refining Co. 
tts Newark 5,N.J.Toledo5,Ohio 
NEW INDUSTRIES COMMITTEE INC. 


See The Ditorent 
—~ WERICANTL 


DEALERS EVERYWHERE, consult your Classified Telephone Bookcnummema! 
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THERE’S A 


> Leal ie fel 


DiButy! Phthalate 
DilsoOcty! Phthalate DiOctyl Phthalate 
DiNony! Phthalate DiNonyl Adipate 
DilsoOctyl Adipate DiOctyl Adipate 
DiButy! Sebacate DilsoOcty!l Sebacate 
DiOctyl Sebacate TriCresyl Phosphate 
TetraHydroFurfuryl Oleate 


wad 4352 


IN HER DOLL 


THIS YEAR 


ISSY won't know it, but the wonderful, lifelike touch 

in her doll this Christmas will mark one more 
triumph by the vinyl plastic industry in a steady succession 
of new and improved products for America. 

You can include vinyl floor tiles, military tarpaulins, 
surgical tubing and even portable swimming pools in 
that list... products that gain their all-important property 
of flexibility from their plasticizers. 

Today, moreand more plastics manufacturers are count- 
ing on the broad family of quality-controlled Pittsburgh 
PX Plasticizers for consistent compounding performance 
and improved characteristics in their finished products. 

We can offer these assurances because of our unique 
position as a basic and integrated producer. That posi- 
tion enables us to control quality and maintain rigid 
uniformity at every step in the production of Pittsburgh 
Plasticizers, from coal to finished products. 

It’s the same story in Pittsburgh agricultural chemicals, 
protective coatings and the products of our other in- 
tegrated divisions: Higher quality ... greater uniformity 

. and dependable, continuing deliveries . . . because 
we're basic. 


Doll heads and similar vinyl! products are often 
molded from plastisols—dispersions of vinyl! resins 
and plasticizers. Above a Watson-Standard plastisol 
is being compounded from Pittsburgh PX Plasticizers. 








COAL CHEMICALS © AGRICULTURAL CHEMICALS e PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE «© CEMENT © PIG IRON 
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This sketch shows temperature control ap- rapid and continuous removal of conden- 
plied to a Sarco Draining System for dry- sate. The steam supply is controlled in 
ing cylinders. The Sarco System assures accordance with load requirements. 





SERIES 52 No. 3 


fF STEAM SUPPLY 
FROM 
REDUCING VALVE 


SYSTEM UNIT 


ies CONDENSATE 
MAIN 


more production 


from DRYING CYLINDERS 
and ROTARY DRYERS 


IF YOUR DRYING OPERATIONS include steam heated drying 
cylinders or rotary dryers, this story is of vital interest to you! 

More than one hundred actual installations made in the last 
two years in the textile, chemical and paper industries have The standard Sarco Draining and Air Venting 
demonstrated that: System consists of a special float-thermostatic 
steam trap equipped with steam lock release 
Warmingsup time canbe cut 1025% oe siden epee 

a flow indicator. 


SARCO TYPE LSI 
ELECTRIC INDICATING 
TEMPERATURE 
CONTROLLER 











Production can be increased 15% or more 


Considerable steam can be saved at the same time 
by installing the 
Sarco Draining and Air Venting System 


This System has finally solved the vexing problem of traps 
locked by steam in the syphon pipes and discharge joints from 
the cylinder to the steam trap. 

Continuous discharge of condensate as fast as formed, plus 
very rapid purging of air assure more evenly heated drying sur- 
faces—with less steam consumption. 

Write for the Technical Bulletins for your industry. 





SARCO COMPANY, INC. 
Empire State Bidg., New York 1, N. Y. 
REPRESENTED IN PRINCIPAL CITIES 


Sarco Canoda Utd., Toronto 8, Ont. ‘ . 
Special Sarco Float-Thermostatic Steam Traps 


equipped with steam lock release and sight glass as 
é ‘saves steam used on drying cylinders and rotary dryers in the 
textile, chemical and poper industries. 
improves product quality and output 401 
October 1952—CuemicaL ENGINEERING 





HENSZEY 
Mudbtiple Effect 


EVAPORATORS 


«+ « your answer to 


@ INCREASED EFFICIENCY 
@ GREATER PLANT CAPACITY 


If your processing requires 
evaporation or condensing oper- 
ations, you will find a Henszey 
Multiple Effect Evaporator low- 
ers produetion costs. They are 
fabricated of steel or stainless 
steel (either polished or unpol- 
ished finish) especially for the 
Chemical Industry. 


Exclusive Henszey features in- 
clude the re-use of waste vapor 

. automatic feed valves ... 
full recovery of solids .. . elimi- 
nation of foaming . . . PLUS 
savings up to 70% of the steam 
and 80% of ordinary water re- 
quirements. 

Send for descriptive bulletin 


HENSZEY COMPANY 


DEPT. £-10, WATERTOWN, WIS. 


Bottom doors swing 
open and all inside 
surfaces are 
“straight through” 
— clearly visible 
and easily 
accessible for swift, 
positive cleaning. 


HENSZEY 


Also Power Plant Specialties including: 
CONTINUOUS BLOWDOWN e FEED 
WATER METE! @ HEAT EXCHANG.- 
ERS .e@ EDICATING FLOW METERS 
ILER FEED TO) 
PR TIONING VALVES 
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WANTED 


an engineered 
product 
to manufacture 
and market 


We are looking for a new engineered product to manufac- 
ture in our plant and market through our sales channels. 


It must be capital goods equipment and fill a definite 
need in one or more of the process industries. We prefer 
a unit that involves heat exchanging, or combustion, or a 
combination of both, and can be completely assembled 
at the factory. 


The market potential for it must be sufficiently large to 
eventually justify production line manufacturing methods. 


We are an old established manufacturing concern pre- 
pared to purchase patent rights or negotiate on a royalty 
basis. Write us outlining the type of product, its distinc- 
tive advantages, and other pertinent facts. If it meets our 
requirements for further investigation, we will arrange 
for a personal interview. 


Write to 


BO-5485 
Chemical Engineering 
330 W. 42 St. New York 36, N. Y. 














Why doesn’t somebody make... 
rigid vinyl wire insulation like this? 


® Resists elevated temperatures 
@ Gives exceptional dielectric prop- 
erties under all conditions 
Virtually eliminates cold flow 
Offers outstanding resistance to 
abrasion and cut-through 
Has unusual resistance to flame, 
moisture, and chemical action 
Flexes easily, allowing tight 180 
degree bend without fracturing 
Is extruded on conventional equip- 
ment 


( y soak Cy, A 


710 ELM STREET, NAUGATUCK, CONNECTICUT 
Branches: Akron « Boston ¢ Charlotte ¢ Chicago « Los Angeles e Memphis ¢ New York ¢ Philadelphia « In Canada: Naugatuck Chemicals, Elmira, Ont 


KRALASTIC® styrene copolymers + 


MARVINOL*E vinyl resins + 
402 


Somebody does! Yes, Naugatuck 
Chemical, with the unusual protective 
and insulating qualities of its Marvinol 
rigid vinyl compounds, is bringing new 
scope and efficiency to the entire field 
of electrical design and insulation. 
This unique combination of prop- 
erties that unplasticized Marvinol 


compounds offer, plus their important 


VIBRIN® polyester resins 


weight and space savings, make them 
particularly well suited for such elec- 
trical applications as telephone frame 
wires and conduits. 

For full technical information on 
this unusual Marvinol vinyl insulating 
material, write today to the address 
below. 

Names of fabricators on request. 


Division of United States Rubber Company 


Rubber Chemicals 
Aromatics 
Synthetic Rubber 
Agricultural Chemicals 
Reclaimed Rubber - 

Latices 
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jon 
"om 


What's your 


problem? 


Many of America’s leading chemi- 
cal industries have found the an- 
swers to problems in these proc- 
esses in products by 


FILTROS 


The complete line of FILTROS porous, acid 
proof, silica and chemical porcelain products 
includes... . 
Flat and Curved plates 
Cylinders & Rods 

uilt-up cells 

Grooved bottom plates 


iscs 

Filtros ‘"35’' Electrolytic Diaphragms 
FILTROS is supplied in a wide range of 
permeability and is air tested to assure 
absolute uniformity. Much of FILTROS an- 
nual sales volume consists of highly spe- 
cialized porous ceramic products made to 
individual specifications in cooperation 
with customers chemists and engineers. A 
number of chemical, electrolytic, and cata- 
lytic pone, problems have been solved 
in this way by FILTROS where nothing else 
could accomplish satisfactory results. 








Many of America’s “BLUE CHIP” 
Industries Are FILTROS Users 


FILTROS products are currently in use 
by these outstanding companies: 
American Cyanamid 

Buffalo Electro Chemical 
Carbide & Carbon Chemicals 
Cincinnati Chemical 

Dow Chemical 

DuPont 

Eastman Kodak 

Kennedy Van Saun Mfg. & Engr. 
Monsanto ae 

Penna, Salt M 

Reilly Tar & Chemical 

Riverside Pc«*'and Cement 
Rohm & Haas 





orrosion Safe 7 


Anything less than 100% safe is 100% UNsafe. 


This fellow’s lucky, in a way. He thought his safety valves 
were 100% safe, and because they weren’t . . . weren't 
corrosion proof ... they might have killed him. Because 
those valves were almost safe, it’s going to cost someone 
a lot of money. 

There’s only one way to think of safety—think in terms 
of 100% or nothing. There’s one sure way to get 100% 
safety—specify BalanSeal or FarriSeal Valves. 

Why? Because they can’t stick, plug or corrode. Critical 
working parts are permanently isolated from any contact 
whatever with the lading. 

Because they’re unaffected by back pressures in the dis- 
charge manifold due to its own operation or to the open- 
ing of other valves in the line. 

Because these features make it possible for you to use 
smaller discharge piping, an economy which often amounts 
to substantially more than the cost of the valves. 


You'll be interested in the engineering of BalanSeal and 
FarriSeal Valves—design which is rapidly gaining 
acceptance in hundreds of successful installations. 


Ask for our ‘’8-Minute Brief.” 








FILTROS engineers _ | wom Fo aggro with 
you on any special problems. Write for de- 
tailed information and tell us how we may 


Your Safety’s REAL 
With FarriSeal 


ENGINEERING CORP. 


501 COMMERCIAL AVE., PALISADE PARK, N. 3 


~FILTROS, 
INC. 
567 West Commercial St., East Rochester, N.Y. 
Pioneer Manufacturers of 
Porous Ceramics — Since 1913 Bisse. 
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NEED 
ALKALIES ? 


Because Solvay gives you the dependable quality and 
uniformity of America’s oldest and largest producer of 
alkalies 


Because Solvay can give you delivery service from 
strategically-located major plants and over 200 local 
stock points. 


Because Solvay offers you a Technical Service that is 
operated on an Industry-Wise basis . . . providing expert 
advice to individual industries. 


Because Solvay sales service is handled by a staff of 
thoroughly trained, helpful salesmen operating from 
thirteen convenient branch sales offices . . . plus a 
nation-wide organization of selected jobbers, distribu- 
tors and dealers. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 
—-- BRANCH SALES OFFICES _— numa 


harlotte © Chicago ¢ Cincinnati © Cleveland © Detroit © Houston 
s © New York ¢ P irgh 


Alkalies Chemicals 


Since /88/ 


SODA ASH 
‘austic Potact 
Ammonium Bicarbonate 
Para-dichlorobenzene 


Ortho-dichlorobenzene 


Monochlorobenzene 
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(Right) Structural details of 
lawrence Vertical Acid Pump. 


(Below) Vertical Acid Pump for 


=<" To DARNELL 


Casters & Wheels 











Whether for light, medium 
orheavy duty use, Darnell 


V E R T i C A L | Casters and Wheels are 


ACID ano CHEMICAL PUMPS 3 i \ tn rm 
The vertical acid pump illustrated here shows how Lawrence KEEP TURNING 


engineers met a particularly difficult pumping problem. Chemical A N D E A 8 N I N G 


action made it imperative to eliminate packing. While packing is 

used below the top bearing to confine fumes, it does not come in Built-in quality assures a 

contact with the acid because the liquid level of the supply tank is . es 

kept below that point. This construction is typical of sont ad- long life of efficient ser- 

vanced engineering design. vice—it pays to Demand 
Other design features of Lawrence pumps for acids and chemI- Darnell Dependability 2 

cals include the use of metals and alloys carefully chosen to give the 

best possible protection against the corrosive and abrasive action 

of the liquid pumped, as well as structural strength | 

and long wear. Pree 





If you have to pump any acid or chemical, hot 


or cold, write us the pertinent details. No obligation. a. M AN U A L 


Send for bulletin 203-4 for a 
I y of acid and 


chemical pump dete, DARNELL CORP, LD. 


Cc DOWNEY, (Los Angeles County) CALIF. 
L A W & E ae C & 60 Walker Street, New York 13,N.Y. 

36 North Cli , Chi 6, Ilinoi 
y= MACHINE & PUMP CORPORATION. Ee ee 
369 Market Street, Lawrence, Mass. 


‘ 
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Pattern | 


for the Future... | 


MODERN CONSERVATION PROJECT—the new Snyder Gasoline Plant, Snyder, Texas, 
operated by Sunray Oil Corp. for some 30 companies and 60 individuals. Plant-process 
heating equipment and steam lines are insulated with Kaylo Heat Insulation. General 
contractor—The Fivor Corporation, Ltd., Los Angeles, Calif.; insulation contractor—Industrial 


Insulators, Inc., Houston, Texas. 


Leading Refiners Are Switching 
to KAYLO HEAT INSULATION 


The growing trend to Kaylo Heat Insula- 
tion is a logical result of the outstanding 
combination of advantages offered by 
this revolutionary heat-saving material. 

Kaylo Heat Insulation, a hydrous 
calcium silicate, has high insulating value 
over a wide temperature range. It is 
effective up to 1200°F.—thus eliminating 
the need for combination coverings in 
nearly all operating conditions. 

In addition, Kaylo Heat Insulation has 


these excellent physical characteristics: 
it is insoluble in water and incombustible. 
It has dimensional stability ... high 
strength ... light weight — properties 
vital to a superior heat insulation. 

Its ease of handling, cutting and fitting 
simplifies application—saves time on the 
job. With these important extra advan- 
tages, at no extra cost, little wonder that 
leading refiners are switching to Kaylo 
Heat Insulation. 


For complete details on Kaylo Heat Insulation, 
SEE OuR 


write Dept. N-264, Owens-Illinois Glass Company, 
ik AYLO Kaylo Division, Toledo 1, Ohio. CATALOG 
aN 
e + e ege 
) oe first in calcium silicate —_—rinenr rato 


.--pioneered by OWENS (1) ILLINOIS Glass Company 


* HOUSTON + NEW YORK © PITTSBURGH « ST. LOUIS 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA * CHICAGO 
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REDUCE 
Th | 
TIME 


WITH 


TEFLON 


Today miracle Teflon* is a proven 
product with a record of tough 
problems solved that is almost too 
good to believe. But the victories 
are true; Chemical and Power 
Products, Inc. has hundreds of ac- 
tual case histories to back up that 
fact. Here is one: 

One of the largest chemical proc- 
essers in New Jersey turned to 
Teflon because, with ordinary 
packing, every machine in the plant 
was DOWN ONE DAY IN FOUR. 
The test set of Teflon packings used 
by this company was returned to 
us for inspection after ONE YEAR 
OF CONTINUOUS RUNNING and 
was found to be still in good work- 
ing order. Today Teflon packings 
and gaskets are used throughout 
this plant. 

Chemical and Power Products, Inc., 
makes a complete stock of Teflon 
in sheets, rods and tubes and tape 
form. Prompt delivery on O-Rings, 
Teflon or Kel-F, in all sizes is as- 
sured. Send for our illustrated 
booklet today to get the complete 
story of Teflon and Chemical and 
Power Products’ services. Address 
Dept. CE10. 

*Teflon is du Pont’s trademark for its tetraflu- 
oroethylene resin. 


CHEMICAL & POWER 
PRODUCTS, Inc. 


11 Broadway, New York 4, N. Y. 
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iy OH 


beta-Resorcylic Acid 
(BRA) 


@ beta-Resorcylic Acid is 2,4-dihydroxybenzoic acid and is a 
derivative of resorcinol. 

It is useful for the production of specialty dyestuffs, phar- 
maceuticals, photographic chemicals, cosmetic preparations, 
and fine chemicals. 


REACTIONS: beta-Resorcylic Acid reacts to form many 
derivatives by halogenation, condensation, acylation, coupling, 
nitration, sulfonation, ether formation, esterification, and 
mercuration. Decarboxylation of certain substituted BRA de- 
rivatives yields the corresponding resorcinol derivative. 


SPECIFICATIONS 


Physical State: Crystalline Powder 
Color: = White to Cream 
Purity, % BRA, minimum: 98.0 
Melting Point, °C, minimum: ; 215 
Moisture, Y maximum: : 1.0 
Ash, % maximum: 0.5 


The properties, reactions, and uses of BRA are discussed in Koppers 
Technical Bulletin C-9-131. For further information write to: 


— 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. CE-10 
Koppers Building, Pittsburgh 19, Pa. 


i) 


UK 
KC 











R M Teflon Products Catalog 
gives complete data on many 
different types of packings 





sheets, rods and tubes. applications up to 12” 1.D. 


WOW! 


57 Teflon. 


Raybestos-Manhattan manufactures a complete 
line of R/M Teflon Packings and Gaskets for the 
chemical industry. 


Teflon shows no reaction against chemicals 
except for fluorine gas and chlorine trifluoride, 
both at high temperatures, and molten alkali 
metals. No known industrial acids or caustics will 
attack Teflon; it has no known solvent. Water 


absorption is zero, and weather does not affect it. 


R/M No. 800—A resilient, non- 
adhesive Teflon “envelope” gas- 
and gaskets, as well as ket for flanges and similar 





R/M No. 805—A Teflon gasket 
of folded envelope construction 
in sizes over 12” 1.D. For distil- 
lation columns, manholes, etc. 


R/M No. 810—Solid Teflon rings 
for standard ring type flanges. 
Designed to fit inside bolt circle. 
Irregular shapes also available 
to your specifications. 





R/M No. 830—These Teflon 
stuffing box rings are com- 
pounded of Teflon and suitable 
materials fabricated to exact 
dimensions. Furnished with Tef- 
lon spacer rings. 


R/M No. 835 —Teflon Valve 
Stem Packing. Wedge type rings 
for slow-moving rotary and re- 
ciprocating shafts. Angular and 
solid rings also available. 





R/M No. 840—Teflon Braided 
Packing. High grade asbestos 
yorns impregnated with Teflon 
Suspensoid for a wide variety 
of packing requirements. 





R/M No. 850—Teflon Vee-Flex® 
Packing. This unique R/M ring 
design assures automatic, long- 
lasting sealing. Design has been 
used in thousands of applica- 
tions and proved by photoelastic 
and radial pressure tests. 





R/M Teflon Packings and Gaskets are available 
in a variety of combinations for glass, glass-lined 
and stainless steel piping, and for pumps, valves 


and practically all fluid-handling equipment. 


If you fabricate your own parts, order R/M 
Tefion in sheets, rods or tubes to specifications. 


Write today for catalog of R/M Teflon Products. 


*Du Pont trade-mark for its tetrafluoroethylene resin 


PACKINGS 


FACTORIES: 
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FILTER 
MEDIUM 
that 


many, many ways 


You save in many ways when you use 
ANTHRAFILT*. . . an outstanding hard coal 

filter now enjoying widespread use in indus- 

try. No water soluble constituents remain 

in ANTHRAFILT* to contaminate or contrib- 

ute tastes or odors to filtered solutions. The 

reason: practically all minerals other than 

the inherent ash are removed during prep- 

aration. Filters acetic and sulfuric acid, caus- 

tic soda solutions, boiler condensate, sanitary 

and process water. 

Photo courtesy of Oi! and Gos Journal 


ANTHRAFILT* NATIONAL AIROIL 
, IL-GAS 
provides: TANDEM COMBUSTION UNITS 


® GREATER CAPACITY PATENTEO NOV. 1943, DEC. 1944-—-JUNE 1950. 
e LONGER FILTER RUNS Night and day the clock around, week after week, month after 


month, NATIONAL AIROIL Tandem Combustion Units ceaselessly 


- CLEANER WASHINGS AT LOWER COST assure ‘continuous operation” for petroleum heaters in refineries 


MOVES ENTRAINED TURBIDITY FROM apn emcee Sasa are more than just combus 
' 1 ° 
IN USTRIAL PROCESS SOLUTIONS OR tion equipment. They are an exclusive Combustion System which, 
Wi STES when fired with NATIONAL AIROIL Combination Oil and Gas 
a Burners, virtually eliminates shutdown for any cause of its own 
Me ee = oe ~ wo Think what this means in vitally important, additional hours 
is io “mn ” en ee eee “on stream"! 
. a YOU will realize higher profits from YOUR oil heaters when 





\ON4> =" Tandem Combustion Units ore specified. 


PALMER FILTER EQUIPMENT COMPANY KS 
822 East 8th St., P.O. Box 1655, Erie, Pa. 
*Trade Mark Reg. U. 8. Pat. Of. a CHEMICAL-PETROLEUM DIVISION 


ANTHRACITE NATIONAL AIROIL BURNER CO., INC. 
EQUIPMENT CORPORATION Main Office & Factory: EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Anthracite Institute Building Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
WILKES-BARRE, PA. 
INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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ea ie be 
drying with 
agitation 


For a wide range of products 


© Rapidly and economically 
in 
© BUFLOVAK 
Vacuum 
Rotary 
Dryers 


4 Aheadllme 


BUFLOVAK BUILDS 


DIVISION OF BLAW-KNOX CO. 
1551 FILLMORE AVE., BUFFALO 11, N. Y. 


0 BUFLOVAK Vacuum Rotary Dryers give 
profit-building results. They are used for 
drying materials requiring low temperature 
and agitation, and for the recovery of vola- 
tile solvents from materials or dregs after 
leaching or extraction processes. 


12) A wide range of chemical, pharmacev- 
tical and food products, including hygro- 
scopic materials, can be dried or processed. 
They include such materials as cellulose 
acetate and its derivatives, dregs, drugs, 
dyes, fine chemicals, fish scrap, intermedi- 
ates, pharmaceuticals, pigments, and starch. 


© Drying time is shortened. Adjustable 
paddles speed-up thorough mixing. A 
heated center tube and paddle arms in- 
crease heat input. The revolving type rotary 
dryers safely handle delicate crystalline 
materials without injury to the grain 
structure. 


thal is alte a Mololine/ 


14) BUFLOVAK Vacuum Rotary Dryers are 
built in various designs and sizes, including 
sanitary types, to meet every industrial re- 
quirement. Special features may include 
dust-tight housing for charge and dis- 
charge doors, equipped with locking de- 
vices and lifting mechanism. Built-in spray 
nozzles can be furnished to flush the dryer. 


BUFLOVAK 
RESEARCH 
and TESTING 
LABORATORY 
To assist you in the solution of processing probl 
BUFLOVAK offers the facilities of its Research and Testing 
Laboratory—where small scale experimental units show 
you, before you buy, the commercial possibilities, data on 
production cost, and characteristics of the finished product. 
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ge, 4 
> a oa 


WITHOUT COSTLY INSTALLATIONS 
OR LOSS OF PRODUCTIVE TIME 


use an Allis-Chalmers HD-5G 


“ and Tracto-Shovel 
. Attachments 


\ 


>. 
a Hin 


LIFT FORK 
ATTACHMENT 


: Stacking Height 
~~ (under forks) - - 106 in, 


Lifting Capacity 
4,000 Ib. 


You speed materials handling “right now” when you put 
this fast-working tractor-shovel combination on the job. 
The HD-5G starts boosting production without waiting for 
costly installations or changes in plant layout. Digs into 
the toughest jobs, indoors or out . . . lifts, loads, excavates, 
pushes, tows... handles all materials, bulk, solid or packaged. CRANE HOOK 


And it works easily in close quarters — turns in its tracks Lifting Height 
... has no bulky, overhead structure, Outdoors, the track- Rane to qremel + - LI6 try 
type tractor is not bothered by weather or ground conditions acd a 
. .. works the year around, even in unpaved yards, oo 
Choice of thirteen interchangeable Tracto-Shovel attach- 
ments makes the HD-5G a one-tractor material handling 
fleet. Special buckets, lift fork, crane hook, rock fork, ’dozer 
blades and others may be interchanged in a few minutes 
with simple tools, 


ALLIS-CHALMERS TRACTOR DIVISION 


®@ 1127 South 70th St., Milwaukee 1, Wis. 
Please send me literature on the Tracto-Shovel 
T 


RACTOR DIVISION e MILWAUKEE 1, U.S. A. line ranging from 1 to 4 cu. yd. 


HD-56 THE MODERN TRACTOR IN EVERY WAY ee 
Designed For Your Job © Built To Take It © Easy To Service ta ietin' 
Easy To Operate Company.. 
40.26 drawbar hp. © 1 cu. yd. bucket Address 
Dumping height — 9 ft., Y% in, 
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hyl bromide ¢x,e 


Here properties 


’ 


Ethyl bromide is a clear, colorless, vola- 
tile liquid with a pleasant odor and 
sweet taste. 
Emo. A ; Boiling point at 760 mm. Hg. 38.4°C. 
Eth} I "bromide is an important intermediate used as an ethylating agent Freezing point 119.0°C. 
in the synthesis of many organic chemicals including drugs and dyes. Specific gravity at 25/25°C. 1.451] 
Place your order with Dow. You'll like doing business with us. Pounds per gallon at 25°C. 12.07 
¢ Refractive index at 25°C. 1.421 
Other typical Dow bromides: : Flash point none 


Fire point none 


| 
| 
i ‘ 
Ygars of research and experience combined with extensive production 
facilities Make it pdssible for Dow to provide you with chemical inter- 
fiédtiates that you can depend upon for quality and uniformity. 
| 

| 


Isopropyl bromide of 2,4,6 - Tribromophenol 


Bromoform : Amy! bromides 





Allyl bromide e Butyl bromides 


Trimethylene chlorobromidt Trimethylene bromide 





The Dow Chemical Company Please send me an experimental sample 
Department FC 45, Midland, Michigan of ETHYL BROMIDE. 


Name ied Title 
Company ~ CHEMICALS 
Address ? = } NE VSABLE 


Cry... 
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Thermo-L0U 


with Quick Coupling 
Moistureproof 
Connectors 


When ther- 

mocouple 

connections are 

broken frequent- 

ly and are exposed 

to moisture or are lo- 

cated outdoors, you can 

quickly connect thermo- 

couples to extension wires ‘X 
and sea! the connections 

against moisture by installing 
thermocouples with quick coupling 
connectors — covered with neoprene, 
slip-on jackets. Illustrated is a Protected 
Thermocouple with plug and jack con- 
nector and moisture-proof jacket. Avail- 
able in all standard thermo-elements. 


These and many other types of 
thermocouples and connectors are 
described in our catalog E 


Write for your copy 


Thermo Electric @,Ic 


FAIR LAWN NEW JERSEY 


STEAM 


TURBINES 


WHITON 
LABYRINTH 
SHAFT SEAL... 
SINCE 1911 


Whiton Turbines in service 25 years with- 
out seal replacement. 


BECAUSE: 


@ Factory run-in assures perfect seal and 
minimum wear. 

# Labyrinth seals do not contact shoft, 
eliminating wear and seizing. 

@ Steam ejector feature positively pre- 
vents steam leakage at outer end of 
shaft seal. 








Write for complete details 


Ml, 


Whi 
fBEb WHITON 
MACHINE COMPANY 
New London 14, Conn., U.S.A. 
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Desig and builders of —bends, 


coils, condensers, coolers, heat ex- 
changers, heaters, piping, pressure 





vessels, receivers, reboilers. 


Petroleum and process industries make Whitlock 
their source for process equipment of all kinds: 
standard or special designs — ferrous or non-ferrous 
materials — for high or low pressures — for high or 
low temperatures. Whitlock Engineers, Whitlock 
facilities, and Whitlock manufacturing techniques 


are ready to serve you. For recommendations, write 
The Whitlock Manufacturing Co., 94 South Street, 
Hartford 10, Conn. 


ALLOY _ 


315 sq. ft. Hastelloy B tube bundle for HCL stripper 
reflux condenser. Tubes welded to tube sheef. 
Bundle heat treated at 2100 —2150°F. for 30 
minutes. 


NON-FERROUS 


Al cond (steel ch Is and backing 
flanges) with comp ting shell expansion mem- 
ber. Aluminum welds by inert gas-shielded are 


method. 








NON-METALLIC 


Tube-within-a-tube cooler. 2’ Pyrex glass #774 
inner pipe and 3” standard steel outer pipe, 
Design pressures 100 psig both sides. 


a X B 
es cs | : 

EXCHANGERS 

Typical process exchanger (Type ST straight tube, 

floating head design — split ring assembly) for 

(vapor condensing service. 


VESSELS 


5’ x 12’ propane storage drum with 18” manway 
and davitted cover. Design pressure 400 psig — 
U-68 construction including stress relieve and 
x-ray. 


COLUMNS 


Individual section of copper distillation column. 
Column 1.D. 4914. Seven sections per column. 





Type 316 stainless steel bubble tray column 
recently built by Pfaudler for Armour & Co. 


Assure desired performance 
at lower cost with Pfaudler Alloy Towers 


PROCESS KNOW-HOW 


From years of specialized contact with 


Whatever your requirements for frac- 
tionating or stripping columns, for 
bleaching or absorption towers; Pfaudler 
is prepared to meet them at the lowest 
possible cost to you. 


CUSTOM DESIGN 


If you have your own design group, we can 
meet your most exacting specifications. 
Or, we will be glad to undertake the com- 
plete process engineering—or any phase 
of it including bubble tray layout—as 
well as equipment design to meet your 


Pfaudler 


desired end product requirements. 


WIDE RANGE OF ALLOYS 

To assure maximum service life for your 
equipment, Pfaudler offers a complete 
range of corrosion resistant materials. It 
includes stainless steel, hastelloy, monel, 
nickel, inconel, aluminum, carbon steel 
and clad materials. And to meet special 
corrosion problems at low cost, Pfaudler 
is prepared to heat treat stainless steel 
equipment in automatically controlled 
furnaces. 


such basic industries as chemicals, 
pharmaceuticals, petrochemicals, food, 
dairy, beverage, and others, Pfaudler 
engineers are able to keep pace with im- 
provementsinall the processindustries. .. 
and translate this broad experience into 
economical, soundly-engineered recom- 
mendations for your process equipment. 

Write today for full details on the 
complete Pfaudler line of chemical proc- 
essing equipment. 


THE PFAUDLER CO. 


ROCHESTER 3, N. Y. 


Engineers and fabricators of 
corrosion resistant process equipment 


GLASS-LINED STEEL * HASTELLOY * ALUMINUM * CARBON STEEL * SOLID OR CLAD STAINLESS STEEL * NICKEL « INCONEL * MONEL 
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Smooth Vibrationless 
PROPELLERS 


for MIXING, STIRRING 
AERATING, PUMPING 
AGITATION 


A Michigan 34” 
Stainless Steel 
propeller with 
split hub for 
mounting in re- 
a a La 
manhole. 


Manufactured by an exclusive process, 
Michigan propellers are perfectly bal- 
anced to avoid whip and strain on 
shafts. They are available for original 
equipment, replacement or special 
application in a wide range of mate- 
rials and in sizes up to 60’. Write 
for latest data fol 


MICHIGAN WHEEL CO. 
GRAND RAPIDS 3, MICH. 


FRUSTROSITY* CASE No. 57: 


Mr. Off Quality and his product are in 
real difficulties. If he had a 1952 Brook- 
field Viscometer at hand, he would 
know all the viscosity answers — could 
make determinations directly in centi- 
poises in a matter of seconds in lab, 
plant, or both. Whether the materials 
you work with are Newtonian or non- 
Newtonian, you owe it to your wife, 
customers and co-workers to get up-to- 
date information on Brookfield Viscom- 
eters adaptable to any problem from 
less than one to 32,000,000 centipoises. 
Ask your Lab Supply House or drop a 
line to Dept. C, Brookfield Engineering 
Laboratories, Inc., Stoughton, Mass. 
*FRUSTROSITY is that frustrated con- 
tb dition a man gets into when his prob- 


lem is Viscosity Determination or Con- 
{0 trol and he hasn't asked BROOKFIELD. 
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SELF OPERATING TEMPERATURE OR 


( tober 195? 


AUTOMATIC CONTROLLERS 


—for Temperatures and Pressures 


PRESSURE CONTROLLERS 


Self-contained and 
self operating, re- 
quiring no outside 
power supply ; 
for hot water stor- 
age heaters and 
tanks, canning re- 
torts, exhaust 
boxes, scouring 

bowls, etc 


“FAULTLESS” TEMPERATURE CONTROLLER 


A superior and easily installed 
air-operated instrument of the ex- 
pansion stem 

type. Operates 

diaphragm on 

18 p.s.l. air 

supply. 


42 TEMPERATURE OR PRESSURE 
CONTROLLERS 
Simple, compact, 
highly accurate 
standard through- 
out industry for 
years for many 
automatic control 
applications. Oper- 
ates on 18 p.s.i. air 


STEAM OPERATED TEMPERATURE OR 


PRESSURE CONTROLLERS 


Operate on up- 
stream steam sup- 
ply, requiring no 
air or electricity. 
Controls tempera- 
ture or pressure. 
Gives full throt- 
tling action rec- 
ommended wher- 
ever use of air 
operated type is 
inconvenient. 


“SIMPLEX” PRESSURE CONTROLLER 
Provides exact throttling type 
regulation—widely used as re- 
ducing valve, back pressure 


regulator, pump governor, safety 


ai 


valve 


AUTOMATIC TIME CONTROLLER 


Precise timing de- 
vice for automati- 
cally shutting off 
heat supply, etc. at 
pre-set time. Wide- 
ly used in con- 
junction with Tag 
Temperature or 
Pressure Control- 


lers 


HETHER your requirement is for simple 


W non-indicating control devices as 


illustrated above, or for precise, automatic 


Recording and Indicating Controllers, 
these TAG catalogs will supply your 


answer. Write for copies today; or commu- 


nicate with your nearest Weston-TAG 
representative. ... WESTON Electrical 


Instrument Corporation, 617 Frelinghuysen 


Avenue, Newark 5, New Jersey... 
manufacturers of Weston and TAG 
instruments. 


“WESTON 


T. \ Ginna 


pears mei 








INDUSTRIAL PIPING 


Brings together in a single volume a vast store of 

i showing 

Is A DIFFERENT \ terials and what kind of pipe and fitting 
hey ater, gas, steam, ete yen in @ sepa: 


includes pertinent methods of flow 

the most commonly used materials, 

valves; methods for determining pipe 

sizes “and pressure drops; data on estimating pipin, 
costs. By Charles T. Littleton, 
Formerip Engineer i e of 
Siping, onan ei Co 


KNIFE CUTTER —— spe Tia Mtn 

















LIQUID 
EXTRACTION 


: Covers all phases of liquid extraction, 
= i including the physical chemistry of 
5  . liquid-liquid equilibria, prediction of equilibria, 
; thermodynamics of non-ideal solutions, choice of 
E FINES 4 ee phe? solvent, diffusion of liquids. Provides a theoretical 
. : discussion. of mass transfer, design of extraction 
5 ‘Be systems (flow-sheets and equipment), and describes 
‘' equipment and operating characteristics. A brief 
important modern chemical proccenes 
extraction is given. By Robert E. 
Prof. of Chem. Eng., ‘New York ‘Unie. 
422 po., 265 illus., $8.00 








SAVES HORSEPOWER 





INDUSTRIAL PROCESS 
CONTROL BY 


MINIMIZES FRICTION STATISTICAL METHODS 


in simple, plant-man language, covers hoth the 
statistical methods and practical techniques of 
ying statistical quality control in all manu 
facturing. Up-to-date and comprehensive, it shows 
step-by-step: 1) how to install a system of quality 
control; 2) how to administer an established system 
—methods usable in the 
cs , 3 shortest possible time. By 
All knife cutters are not alike. And you won't John D. ‘Heide, Industrial: 
? ‘ *. Statistical Analyst, U. S 
Rubber Co. 300 pp., 100 
ittus., $6.00 








know how versatile a knife cutter can be until you 








learn about the unique Sprout-Waldron Knife 


WRITING THE 
TECHNICAL REPORT 


reducing fines. It saves horsepower, eliminates Just Published—3rd Edition 


Cutter. It screens after each cutting, thus 


A Sno ane ae : New edition of well-known manual shows 
bration, 1 . clearly and step by step how to write 

fibration, and minimizes friction. It does things no 1 i 

technical reports that are clear, easy to read, and 

that win acceptance for your ideas. Tells you how 

4 . to analyze type of report, 

other knife cutter will do . . . does them faster, Rua atein tere 40. ohennlin takGuae: 

use figures, tables, and annotations. 

Nelson, Prof. Emeritus of English, Nag ege of Eng. 


i 6 
more thoroughly and economically. At U. of Michigan. 3rd Ed. 356 pp., 








Sprout-Waldron you will find a world of experience 


SEE THESE BOOKS 10 DAYS FREE 


in adaptioneering the knife cutter to many 





different applications—flocking of alpha pulp, McGraw-Hill Book Co., 330 W. 42 St., NYC 36 
Send me book(s) checked below for 10 days’ ex- 
amination on approval. In 10 days I will remit 
: : . li I I . for book(s) I keep, plus few cents for delivery, and 
granulating of plastics and grinding of rubber, to return unwanted book(s) postpaid. (We pay for 
delivery you remit with this coupon; same return 
privilege. ) 
name a few. For full details, write to Sprout-Waldron ) Littleton—INDUSTRIAL PIPING—S$8.00 
] Treyhal—LIQUID EXTRACTION—$8.00 
' ; ) Heide—INDUSTRIAL PROCESS CONTROL 
Co., Inc., 15 Logan Street, Muncy, Pennsylvania. 6. 
& Inc 5 ’ ' Nelson—WRITING TECHNICAL REPORT 


(Print) 
Name 


50 


Address 


SPROUT-WALDRON : tows 
* The Beilin PROCESSING EQUIPMENT Stace MOC 


MUNCY, PA, 








This offer applies to U. S. only 
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CONTINUOUS 
OPERATION 
is all-important 
in processing 

eto speed 
production 

©cut costs 
© improve quality 
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No need to run if the problem is continuous 
separation or clarification — De Laval centrifuges 
are the answer. Each De Laval machine is de- 
signed to do, without interruption, one of these 
three basic functions: 


a) Continuously separate two liquids 

b) Continuously clarify one or two liquids 

c) Continuously separate two liquids plus the 
simultaneous continuous removal of solids 
from one or both liquids 


While each chemical separation problem has 
its individual points of difference, certain resem- 
blances in behavior of similar liquids within a cen- 
trifuge are often apparent. De Laval has been 
solving problems involving centrifugal force for 
more than 70 years, and in that time De Laval engi- 
neers have successfully separated many hundreds 
of mixtures. Your problem may be quite similar to 
one that has already been analyzed by De Laval 
engineers. It will pay you to find out. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


DE LAVAL 





THE WORLD'S 


Harbison © “== 
FOR EVERY ANN 


Tim t ie or 
—— ico } 
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Walke? rerracronies 


REQUIREMENT 


Harbison-Walker provides the clas and kind of 
Our Technical Service Department will be glad 

to assist in the selection of the refractories 

best suited for your particular need. 

















HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES 
World’s Largest Producer of Refractories 
General Offices: Pittsburgh 22, Pa. 
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UNSURPASSED 


FORGED STEEL 


FITTINGS 


| Serow-End and Socket-Weld Types 


Since Watson-Stillman engineers first developed their special line of 
forged steel fittings to meet the service conditions of the Chemical 
Industry, the W-S double-diamond trade-marked fitting has been iden- 
tified with longer, more dependable life and lowest per-year cost in all 
phases of the industry's operations. 


Precision-machined from solid drop-forged steel bodies, Watson-Still- G 
man fittings are much less subject to unscheduled outages than fittings 4 g 
made from other materials or by other methods of fabrication. Being JS 
stronger, they are much smaller and lighter . . . bringing economies in = 
weight and space all the way down the line. Their denser, tougher 

metallic structure is more resistant to corrosion, vibration, shock, and 

all types of stresses—including internal pressure and creep—than other fw] 
types. oy 
Yes, there are many reasons why W-S double-diamond fittings are pre- SS 
ferred by all industries. Want more information? See your Watson- 


7) . 
Stillman distributor or write direct. “My rm win 


* Stronger * Smaller * Lighter ¢ Tighter 
¢ More Uniform * Lower Service Cost 
SOLD THROUGH LEADING DISTRIBUTORS .. . EVERYWHERE 


WATSON: SILLIMAN Her 


Designers ond Manufacturers of Forged Steel Fittings, Hand Pumps, Jacks, Wire Rope Shears, Pipe Bendeys and Hydraulic Equipment 
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ed grants. . the fact rh we maintain and 
sand use. 


ay in, day out tests thhcngh’ use, ‘and? 
nber of improvements, among which are: . 
in m rgical processes which have increased its useful life — deve 
f the platinum-rhodium alloy which is now so widely used — design changes — 
reinforced rim on crucibles and dishes — development of the low form cruci- 
improvenén in the design of platinum electrodes. 


ing pee Platinum ssp kage standard equipment. ; 
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ENGINES ED AGITATION 





ENGINEERED 


a 


What we sell is engineered agitation 
— not just gears, motors, shafts, bear- 
ings, housings, etc. When you buy a 
Nettco Agitator, you buy @ balanced, 
engineered combination of high quality 
components — specially integrated to 
give you the exact agitation required 
for your process. Because the Nettco 
line of component parts is so broad, 
Nettco Agitators provide “tailor-made” 
efficiency at “ready-made” prices. You 
pay no more for the extra-ruggedness, 
extra-dependability, and extra-useful- 
ness of a Nettco Engineered Agitator. 


May we show you how to get greater 
speed and economy in your mixing 
operations? Send for information, rec- 
commendations, quotations. New 
England Tank & Tower Company, 87 
Tileston Street, Everett 49, Mass. 


ETTCO. 


AGITATION for over half a 


| 


WEATHERCOAT is specified by leading 
refinery designs engineers.* 


WEATHERCOAT is the standard for 


maintenance in leading refineries.* 


Make these tests: 
i Troweling Ease—Cold 
| Flexibility with Toughness 
Freedom from Shrinkage 
Mixes with Sand for Scratch 


Coat (or buy ready-mixed 
MASTIC WEATHERCOAT) 


Send for information. Prove to your- 
self that WEATHERCOAT gives the 
best yield and is the easiest to apply. 
*Names on request. 


AMERICAN 
Bitumuis 2 Asphalt 
COMPANY 


200 BUSH ST., SAN FRANCISCO 4, CALIF. 
Providence 14,R.1. Perth Amboy, N. J. 

Bolti 3, Md. Columbus 15, Ohio Mobile, Ala. 
Tucson, Ariz. Seattle, Wash. St. Louis 17, Mo. 
Baton Rouge 2,la. Inglewood, Calif. 
Ookland 1,Calif. Portland 7, Ore. 
Washington 6,D.C. San Juan 23, P.R. 





October 1952—CuHemicaL ENGINEERING 





56-Foot 
Cooling Towers 


O days; 


from inquiry 


A.O.Smith manufactures plain as well 
as complex vessels for customers 
around the world. The plain vessel 
takes less time to build, as indicated 
by the short interval of 60 days that 
elapsed from the time the customer’s 
inquiry was received to the day the 
cooling towers went into operation. 


The cooling towers were built from 
the customer’s blueprints, in coop- 
eration with A. O. Smith engineers. 


INDUSTRY COMES TO A. O. SMITH 
WITH HEAT EXCHANGER PROBLEMS 


Primary and secondary cooling towers, 101 feet inside diameter and 56 feet high, as erected 
and ready for connection to the by-product recovery system of a midwestern coal coking plant. 


They are thin-wall, low-pressure ves- 
sels, field erected by our customer, 
within a maze of piping, where field 
welding united the sections. 


Gases from the coking ovens are 
now being cooled in the two stages 
provided by these towers. Increased 
production of the by-product coke 
plant is now a reality. 


A. O. Smith welcomes every oppor- 


tunity to consult with you on vessel 
requirements for your processing. 


Research and engineering teams, 
supported by data and vessel-design 
experience, accumulated through 
more than 75 years, can solve your 
vessel problems and aid you in your 
processing plan. 


Your inquiries will receive prompt 
and expert handling. 


@ AO0Smith 


VESSELS - HEAT EXCHANGERS 


Chicago 4 * Cleveland 15 * Dallas 2 * Denver 2 * Houston 2 
Les Angeles 22 * Midland 5, Texas * New Orleans 12 


New York 17 ¢ Pittsburgh 19 * San Francisco 4 
Seattie 1 + Tulsa 3 * Washington 6, D.C. 


Research and Engineering Building International Division: P.O. Box 2023, Milwaukee 1, Wis., U.S.A. 
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wat ues BEHIND ff pymp 


j- H E S a EN ES on alae | Liquids, Gases, 
ye Solids in 
Solution 


€: 


\ 


) 


with 
NO CORROSION 


NO CONTAMINATION 


The Pressure of automatic ‘‘fingers’’ on flex- 
ible tubing pumps liquids, gases and solids 
in solution reliably and inexpensively without 
contamination or corrosion. 


SIGMAMOTORS are quickly adaptable to 
handle different fluids and solids in solution 
and they may be used for small flows or 
proportional flows of two or more liquids. 
Flow rates range from 1/2 to 30 gallons 
per hour with no speed changes. 


WRITE for details on the convenience, safety 
and economy of SIGMAMOTOR pumping. 


SIGMAMOTOR Inc. 


17 NORTH MAIN ST JMIDDLEPORT 


IN HEAT TRANSFER —<- 


THE BIG 3—MEN ... MACHINES . . . MATERIALS. TEST SIEVE ~ 


Materials — the where-with-all to do the job . . . Machines—a way to 
get it done quickly and economically . . . but it's the MEN OF WESTERN 
that give the matchless heat transfer engineering SERVICE which assures if 
top-quality “on stream” performance as well as dependable delivery to , SHAKERS 
meet YOUR construction time-table. For heat transfer equipment TAILORED 
to the individual needs of your particular processes, consult with WESTERN 
. big enough to do the job . . . small enough to give personal attention 
in sizing, rating, design and fabrication of all shell and tube exchangers 
. floating head exchangers . . . atmospheric sections . . . reboilers .. . 
aerial coolers . . . and telescopic exchangers. 


All Western Heat Exchange Equipment fabricated to strict TEMA or 
ASME standards. 


Guesswork 


Provide definite sizing of 
test samples 


@Use standard 8" Screen Scale 
Testing Sieves 
Mansfactored by eA reset timer for accurately 
WESTERN SUPPLY COMPANY [i timed test periods 
0.0. BOX 1888 TULSA, OKLAHOMA eControlled electromagnetic vi- 
bration-no motors, pulleys, etc. 
Write Today for FREE Catalog Folder 


SYNTRON CO. 


610 Lexington Ave. Homer City 
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C, 


DOWN FLOW 


UNIT HEATERS | 





Save the hot air ordinarily waste 
in buildings with high ceilings with 
McQuay Down Flow Unit Heaters. 
These vertical unit heaters have the 
famous Ripple-Fin Coils—providing 
peak heating efficiency and will lower 
your heating costs by circulating evenly 
and gently this normally wasted strati- 
fied air. 

There are 22 Down Flow Units avail- 
able to meet your exact requirements. 
Capacity range from 25,400 to 500,000 
Btu per hour. Four styles of directional 
air diffusers are available to provide 
any desired air distribution. 

Consult the McQuay representative 
in your city, or write McQuay, Inc., 
1622 Broadway St. N.E., Minneapolis 
13, Minnesota. 


REFRIGERATION 
AIR CONDITIONING 


HEATING 
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...the answer 

on how to beat 

wasted ceiling 
heat! 





HORIZONTAL UNIT HEATERS 


These unit heaters are offered for 
norma! applications where hori- 
zontal air flow is desired. In 24 
sizes with capacities ranging from 
20,300 to 360,000 Btu per hour. 


BLOWER TYPE UNIT HEATERS 


For effective heat distribution over 
large open areas. Available in 8 
sizes . . . in suspended and floor 
models, with one and two row coils; 
capacities from 20,600 to 1,600,000 
Btu per hour. 


MM 
ONLY ” May OFFERS ALL THESE 


PROVED AND PREFERRED FEATURES: 


e Ripple-Fin @ Certified Ratings 
Construction @ Maximum Air Throw 

e Distinctive Styling @ Quiet Operation 

e Non-Ferrous Coil @ Efficient Performance 

@ Steam or Water e Long Life 


SM! 
pa’ 
s i 


MAKE THE SEASONS 








CHEMICAL PORCELAIN 





WITH FIBERGLASS — 
REINFORCED PLASTIC 


chance for accidental damage to Lapp Chemical Porcelain with TUFCLAD Fiberglass- 
reinforced plastic! Strong Fiberglass fabric is impregnated and bonded in multiple layers to the 
porcelain with an Epoxide resin of high strength and chemical resistance. It cushions blows in 
handling and operation—acts as an insulator against thermal shock. Besides, the TUFCLAD 
armor is of itself strong and tough—it will hold operating pressures against gross leakage even 
when porcelain is damaged by accident, explosion or fire. Enjoy the purity and corrosion- 
resistance of solid porcelain in a system with this new added protection to personnel, equipment 
and product. WRITE for description and specifications. 

Lapp Insulator Co., Inc., Process Equipment Division, 527 Maple St., Le Roy, N. Y. 


4 


RES, 
Y-Valves and Angle Valves (in sizes to 6"), safety valves, flush valves, plug 
cocks, are available in Lapp solid porcelain with TUFCLAD armor. Also pipe 
and fittings (to 8") and a variety of special shapes. 


CHEMICAL PORCELAIN VALVES ¢ PIPE ¢« RASCHIG RINGS 


PROCESS EQUIPMENT & 9 


PULSAFEEDER CHEMICAL PROPORTIONING PUMPS 
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Class Y Compressor 


— and only a simple foundation is needed for this exceedingly compact 
unit. 


Shipped intact as a “package” requiring only external connections, 
the Class Y is easy and inexpensive to install, and may readily be 
moved, intact, to another location if desired. 

Yet it is built for continuous, heavy-duty service, with CP features 
that assure high efficiency and low maintenance . . . large area Simplate 
valves ... multi-step capacity regulation .. . effective inter-cooling . . . 
precision bearings . . . force-feed lubrication. 

In sizes from 75 hp. to 250 hp., 500 cfm to 1663 efm: with direct- 
connected, flange-mounted synchronous or squirrel cage motor. Also 
available with belted and coupled motors. 


Write for Bulletin 766 


Cuicaco Pneumatic 
TOOL COMPANY 


s 8 East 44th Street, New York 17, NY 


PNEUMATIC TOOLS © AIR COMPRESSORS © ELECTRIC TOOLS © DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS © AVIATION ACCESSORIES 
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(. PROFITABLE MANPOWER ») 


This man may have been good with a wheelbarrow and hand 
shovel, but his productive Capacity is several times greater as a 
“PAYLOADER” pilot. He’s happier and so is his boss, because 
they both make more money. 

“PAYLOADER"” tractor-shovels are helping fertilizer and chemi- 
cal plants slash production costs. They actually pay for them- 
selves in a few months doing the many jobs listed here 
doing them faster and cheaper —an4 release manpower for more 
productive work. 

These special tractor-shovels are available in seven sizes, from 
12 cu. ft. to 142 cu. yd. to master your jobs both indoors and 
outdoors. Get full facts mow on cost-cutting, time-saving, 
production-boosting ““PAYLOADER”. The Frank G. Hough Co., 
754 Sunnyside Ave., Libertyville, Illinois. 


FOR MANY JOBS. Unload box cars — dig and carry fertilizers, chem- 
: terials — feed conveyors, hoppers, baggers, elevators 

oad box cars — carry bagged materials — clean up 

1ys maintain private roadways — stockpile and carry 

ashes remove snow — spot cars — lift, haul, push, pull. 


and ‘industrial 
Handling’’ is full of 
profitable ideas 
developed by 
**PAYLOADER’’ users. 
A request on your 
letterhead gets you on 


THE FRANK G. HOUGH co. we Since. jg 0. d the regular mailing list 


without cost. 
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FISCHER & PORTER 
FLOW RATE é 
INTEGRATOR 95, 


New ...and providing a degree of precision never 
before approached — plus Fischer & Porter adherence to 
quality of design and components... the new 
1600 Series Integrator merits your careful analysis. 





Measure these outstanding benefits: 

High speed—only 212 seconds between counts. Follows rapid fluctuations 
in input signal with highest fidelity. 

Motor drive — GE type SMY, low speed synchronous motor — absolutely 
unique in this field. 

Standard or explosion proof available from stock. 

Completely enclosed mechanism—new die-cast aluminum case built to 
meet unusual dust tight, vapor tight, waterproof or explosion proof re- 
quirements. 

All mechanisms completely enclosed, permanently lubricated. 
Mechanical accumulator — unique F &P design of an infinitely variable 
roller clutch and reverse brake mechanism, magnetically loaded eliminating 


springs and friction. Entire mechanism oil immersed for permanent clean- 
liness, lubrication, and freedom from wear and corrosion. 


Complete information 
on the new Series 1600 
Integrator is yours for 


the asking. Motor drive gears and overtravel crank enclosed and permanently lubri- 


cated with silicone instrument grease. 


New counter — clearly visible — no peep holes. 
— available with predetermining counters for limiting process quantities. 
— available with reset, remote electric repeater counters. 





Input cams available for linear, square root or fractional power flow or 
other functions. 


ao ao = © oh Ff WP = 








FLOWRATOR 


FISCHER & PORTER COMPANY 
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Newest IMO pump - Greatest savings 


Note simplicity of unique IMO 
design—only three moving 
parts. IMO is reliable, quiet, 
pulsation-free, compact, excel- 
lent for direct-connected, high- 
speed operation. 


DE LAVAL 
offers immediate 
delivery of new 

IMO PUMP 

Write today 
This newest De Laval IMO pump — Model A313B — can 
be used profitably on a wide variety of hydraulic applica- 
tions for higher pressures. Quantity-produced to help trim 
your costs, the new IMO saves you up to 40% in initial 
cost over other IMO models for pressures up to 275 psi. 
In addition, this quality-designed rotary positive displace- 


ment pump gives you all the low-maintenance advantages 
of the famous IMO pumping principle. IMO Pumps 





Put the new De Laval IMO A313B pump to work 
handling light or viscous fluids in hydraulic systems, 
rotary and steam atomizing oil burners, lubrication, gov- 
erning systems and similar services. Specify it for ca- DE LAVAL STEAM TURBINE COMPANY 
pacities to 80 gpm, pressures to 275 psi and intermittent Nentesien Way, Trenton 2, New fersey 
pressures to 325 psi. 
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HUDSON ENLARGES GUARANTEE 
ON MULTIWALL SACKS: NOW 
PACKER 


COVERS DAMAGE ON 


Will replace without cost any Hudson Multiwall 
Sack broken on packing or closing machines 


NEW YorK City. The Hudson Pulp & Paper Corp. has announced the terms 


of an unusual new guarantee to purchasers of Multiwall Sacks. In the first 


such guarantee in Multiwall Sack history, the company binds itself to re- 


place any Hudson Multiwall Sack which bursts, tears, splits, or otherwise 


fails in the course of packing or closing. Hudson emphasizes that this new 
guarantee is in addition to their usual warranties of quality and workman- 


ship implicit in every contract. 


A typical scene showing Multiwall Sacks being filled and closed. Now, for the first time, a 


Multiwall Sack manufacturer is guaranteeing to replace any sacks broken during such operations. 


Multiwall Sack Users 
urged to investigate this offer 


The new Hudson guarantee plan went 
into effect with all sacks purchased on 
or after Sept. 15, 1952. Multiwall 
Sack buyers who have learned of this 
new plan have hailed it as one of the 
most important developments in years. 

Full information regarding the scope 
and benefits of the guarantee is being 
sent, without obligation, to all Multi- 
wall Sack buyers who request it. 


Integrated Hudson mill 
assures delivery 
Hudson Multiwall Sack contracts are 
backed up by 4 fully integrated new 
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mill at Palatka, Florida. Because every 
step of manufacture is under one con- 
trol, Hudson is certain all sacks are 
made to your exact specifications, and 
are shipped when they are promised! 


Though Hudson's Palatka mill is new, Hudson 
has 42 years of paper making experience. 


T. H. Mittendorf (right), Hudson Vice President 
in Charge of Sales, and J. B. Mendelsoha, 
Multiwall Sack Sales Manager, look over the 
first printed copy of the company’s unusual 
guarantee on Multiwall Sacks. 


World’s most fully 
guaranteed Multiwall Sack 
Hudson has such faith in the quality 
of its Multiwall Sacks that it gives the 
world’s fullest guarantee on_ theif 
performance. While other companies 
warrant their sacks only against ab- 
normal breakage, Hudson guarantees 
that all its sacks must successfully 
pass all filling and closing operations, 
or be replaced without further cost. 


Urge Multiwall Sack users 
to write for facts 


The Hudson Pulp & Paper Corp. in- 
vites all users of Multiwall Sacks to 


Dept. 131, 505 Park Ave., New York 22, N.Y. 
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...MUST YOUR PLANT REPLACE 
INDUSTRIAL PROCESS LINES? 


Why take a chance on costly replacements and 
repairs when Chase® Copper Water Tube is 
ideal for most industrial process lines? 


Chase Copper Water Tube is rustproof and 
corrosion-resistant. Installations made in process 
industries years ago, are free of rust and smooth 
as ever inside. Fluids flow through copper tube 
easily and pumping costs are kept down. 


Chase Copper Water Tube, and Chase Solder- 
Joint fittings make pressure-tight, leak-proof 
connections. Chase Copper Water Tube is light 
in weight, easy to install. It comes in long lengths 
that require fewer joints, saves time and money. 





WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


© The Nation's Headquarters for Brass & Copper 


Kansas City, Mo New York San Francisco 

Los Angeies Philadelphia Seattle 

Milwaukee Pittsburgh Waterbury 

Minneapolis Providence 

Newark Rochestert | TSales 
Cincinnati Indienapolis = New Orleans St. Louis office only 
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PRODUCTS OF TOMORROW FROM THE CHEMICALS OF TODAY 


Cougione-indene 
oditied 

Coulirone-indene 
oleum 

Alkifated Phenols 


OlLs 
Smagle Stain 
jeutral 

ticizing 
Rudy Reclaiming 
eosote 





Wn Rt n SGEVENTS 
y | \ 2-50 Hi-Flash 


Masr IC floor tile must withstand wear. And so must ae par Thins 
paint. Each, of course, has different characteristics, x: LTIES 
but both have one thing in common .. . Neville netles cédpouetiog 
Chemicals. The Neville line is designed for hundreds Eo 9 
of varied applications in Industry! You are almost sure ‘aoe 
to find a Neville product that will be best for your 


specific problems. 


Tell us your particular need... we'll help you select 
the right Neville chemical for your purpose. 


THE NEVILLE COMPANY ¢ PITTSBURGH 25, PA. 


Plants at Neville Island, Pa., and Anaheim, Col. 
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A girdle 


G-R G-Fin Longi- 


7 t ] tudinally-finned 
roun e& g ce i Tubing . . . specially 
adapted to transfer 
of heat to and from 
liquids of higher 


The total length of G-R Finned Tubing that has been furnished for viscosity than 
heaters, coolers, condensers and heat exchangers would circle the world. 





More than 70,000 Twin G-Fin Sections . . . just one of the many 
types of G-R Finned Tube Units . . . have been installed, serving the 
broadest range of applications of any heat transfer apparatus on the 
market. Many thousands of K-Fin Air and Gas Coolers have been built 
for stationary plants and shipboard. For more than 30 years, G-R Finned 
Tubing of various designs has been widely used for heat transfer 
apparatus ranging from tubular units to open sections. 


Thus, each design of G-R Finned Tubing has given comp’ — proof of 

its effectiveness and also its durability. Investigate the ap ...<.ions of 

these time-proven heat transfer elements for your plant, particularly for G-R K-Fin Helically- 

handling viscous liquids and gases. Write for bulletin describing their euiaiia eens a 

features and uses, and the types of exchangers for which they can transfer of heat to and 
from vapors and 


be furnished. » gases, 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


(Gil 8 Finned Tubing@ _ 


HEAT TRANSFER APPARATUS 
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USE tis none 


n sele ecting 


SODIUM SULFIDE 


Formula: Na2S 


Appearance: Light, buff colored solid 
in flake form 


SODIUM SULFHYDRATE 


Synonym: Sodium Hydrosulfide 
Fermula: NaSH 


Appearance: Light lemon colored solid 
in flake form 


SODIUM TETRASULFIDE 
SOLUTION 


Formula: Na2S4 


Appearance: Clear, dark red aqueous 
solution 


TYPICAL PROPERTIES 


Molecular Weight 
Melting Point 


TYPICAL PROPERTIES 
Molecular Weight 
Melting Point 
70 to 72% 


Water of Crystallization ... 26% min. 


Na2S 
Other Na Solts 


TYPICAL PROPERTIES 
Molecular Weight 
Freezing Range 
Distillation Range ... 
Specific Gravity, 15.5°/15.5° C 


Sulfur 


USES 


Dehairing Agent: Hides 

Desulfurizing Agent: Viscose rayon 

Intermediate: Chemicals, dyestuff inter- 
mediates 

Metal Processing: Ore flotation, metal 
refining 

Other Uses: Manufacturing paper pulp, 
rubber; textile processing. 


USES 


Dehairing Agent: Hides 

Desulfurizing Agent: Viscose rayon 

Intermediates: Dyestuffs; organic chemicals 
such as thioamides, thiourea, 
thioglycolic acid, thio- and 
dithiobenzoic acids, sodium 
thiosulfate. 


USES 

Soaking Agent: Hides and skins prior to 
unhairing 

Reducing Agent: For organic nitro bodies 

Reagent: Ore flotation 

Intermediate: Sulfur dyes 


For detailed information on items listed, drop us a note 
on your letterhead. Address your request to HOOKER 
ELECTROCHEMICAL CompPAny, 15 Forty-Seventh Street, 
Niagara Falls, N. Y. 


HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS, N. Y. @ NEW YORK, N. Y. 
TACOMA, WASH. ¢ CHICAGO, ILL. © WILMINGTON, CALIF. 
From the Fall of. Ahe Earth 
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ELLIOTT OUTDOOR SPLASHPROOF 
_.. the motor that needs no roof ! 


™ 
| IN ANY CAPACITY you need, ranging from 150 hp 

to 3000 hp and even higher, as graphically shown in the 
illustration above. 

FOR ANY CLIMATE from salt fog, raging blizzard, 
torrential rain to dry dust storm. 

THIS IS THE MOTOR that is broadening horizons 
for plant designers... simplifying installations... re- 
ducing piping layouts . . . eliminating housing costs. For 
this motor has its own house, in a welded steel enclosure 
that without the need for special foundation or duct 

IT’S DELUGE-PROOF! work, admits ventilating air alone, excluding air-borne 
Elliott outdoor splashproof motor undergoing operat. rain, snow, sleet, dust or debris. The bulletin gives com- 
ing tect wader tewente of water, going sireng efter plete data. Contact your local Elliott representative, or 


hours of deluge. When disassembled, windings were s “ih 2 
found completely dry. write Elliott Company, Ridgway, Pa. 


ELLIOTT Company 7 


R2-17 RIDGWAY DIVISION ELLIOTT ELECTRICAL EQUIPMENT INCLUDES 


CROCKER-WHEELER INDUSTRIAL MOTORS 
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Pardon My 


Ignorance 
by Pinet 


attl f 
Files 
I~? 


I thought A CATALYST SUPPORT was a crutch for a 


tottering tom .. . until I got the facts from Norton 


Now I Know: 


A catalyst support, to more and more 
processing firms, means Norton ALUN- 
DUM* spheres, rings or pellets of such 
purity and chemical stability that they 
assure end products free from contam- 
ination. Their patented controlled struc- 
ture, high refractoriness and abrasion- 
resistance promise you greater yields 
over a longer service life. 

In particular, it may pay you to in- 
vestigate Norton spherical catalyst sup- 
ports. Made in diameters from 4” to 
34"’, they provide you with such a uni- 
form bed that channelling and pressure 
drop are reduced to a minimum. 

Continuing research in catalyst sup- 
ports is typical of the efforts Norton 
engineers are making to fit special re- 
fractories to your exact requirements. 

So, if you have a high-temperature 
problem, complicated by chemical, elec- 
trical or physical variables, call in your 
nearby Norton refractories engineer. Or 
write to Norton Company, Refractories 
Division, 510 New Bond Street, Wor- 
cester 6, Massachusetts. Canadian repre- 
sentative: A. P. Green Fire Brick Co., 
Ltd., Toronto, Ontario. 
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NORTON CATALYST SUPPORTS can be sup- 
plied in CRYSTOLON*, MAGNORITE*, FUSED 
STABILIZED ZIRCONIA and MULLITE, as well as in 
ALUNDUM, compositions. Each has its own special 
properties as a catalyst support. Each has the 


chemical stability and purity that eliminate con- 
tamination of both catalyst and end product. 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


NORTON POROUS MEDIUMS cre made of 
ALUNDUM (fused clumina) in a wide range of 
sizes and shapes in plates, tubes, discs, and 
diaphragms for filtration, diffusion, aeration and 
electro-chemical applications. Patented con- 
trolled structure makes them uniformly porous. 
Highly resistant to acid and alkaline conditions. 








WNORTONP 








Special REFRACTORIES 


« Making better products to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 







































































= Look at it = 


-ee Longer Life, Lower Maintenance! 


When Hytron, Division of CBS, planned its new Danvers, Mass., 

plant, architects and clients agreed on Reynolds Lifetime 

Aluminum Industrial Corrugated for siding. Low initial cost, long 

life and lowest maintenance were practical factors. But the 

architects—R. P, Systems Engineers—sought a design effect, too 

So they specified horizontal application. General contractor 

was L. R. Porter Construction Company. 
Both as siding and as roofing (vertically applied) this material 

saves substantially on labor costs, It is light weight, easy to handle.. 

workmen like it. In addition, aluminum reflects radiant heat 

.. keeps interiors up to.15° cooler in summer and warmer in winter. i x, J 
Plan your next construction with this high-strength aluminum | Specifications: 

that never rusts, resists corrosion. 


7 


Thickness .032” 
Call Reynolds for literature and technical assistance... offices Weight 56 Ibs. per square 
in principal cities. Check your classified phone book for our listing 4 Corrugations 7%” deep, 2-2/3" crown to 
under “Building Materials,” or write to Reynolds Metals Company, LD crown " " 
ages " Se i ee 2 < da Roofing width 35”, coverage 32 
Building Products Division, 2042 South Ninth Street, 


degre Siding width 33-34", coverage 32” 
Louisville 1, Kentucky. Paw, ala Lengths 5’, 6’, 7’, 9’, 10’, 11’, 12’ 





Military d i limit supply, but Reynolds is rapidly expanding aluminum capacity. Rated orders receive priority handling. 


r | te ee 


REYNOLDS, (Lfetime | ALUMINUM 
INDUSTRIAL \L CORRUGATED 
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The bellows seal of the Honeywell Series 700 Valve is 
a metal barrier which insures against loss of valuable or 

_ dangerous fluids .. . cannot buckle or twist . . . is 
precision-machined . . . takes presSures up to 600 pounds. 
The Honeywell Series 700 wide band proportional control 
valve comes in a full range of styles and sizes... has.al] 
the features you look for in a fine valve. Write today for 


s{oh00 amore) ob'ato) an o}000(-s0b LG Ole 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial 
Division, 1904 Windrim Avenue, Philadelphia 44, Pa. 


Honeywell 


VCR Lo Vink P Ree Cir eS 


Fiat we Controls 
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DEVULCANIZER SULPHATE DIGESTER 


\ 


\ \ 


Our Manufacturing Facilities 


' ELECTRO-VAPOR 
RESIN KETTLE AND CONDENSER 





TUMBLING DIGESTER. 10 .x 286 . 150 PSI VERTICAL AUTOCLAVE 





LEAD KETTLE 


ws 














JACKETED VULCANIZER WITH 
BLAW-KNOX QUICK OPENING DOOR 


\ 









} HORIZONTAL AUTOCLAVE WITH 
a BLAW-KNOX QUICK OPENING DOOR 


Wigs: ° Mei \ 
{ 


IMPROVED to meet all modern needs! 


EXTENSIVE modernization of plant and procedures 
enables us to build virtually any type or size of 
processing equipment to fulfill your requirements. 
Improvements include new equipment for rolling 
and shaping larger, heavier sheets and plates, 
improved X-ray equipment and new tooling 
throughout our shops. High-quality Blaw-Knox 
Process Equipment now costs no more than ordi- 


nary equipment. Take advantage of Blaw-Knox 


years and years of successful experience in serving 


the processing industries... for complete infor- 


mation write for Bulletin 2403. 


Process Equipment Department 


BLAW-KNOX DIVISION of Blaw-Knox Company 
2076 Farmers Bank Bidg., Pittsburgh 22, Pa. 
Other Offices in Principal Cities 


BLAW-KNOX 


HIGH QUALITY 
EQUIPMENT FOR: 


Distillation * Cracking 

Gas Cleaning 

Solvent Extraction 

Solvent Recovery 
Heat Transfer 

Gas Absorption 
Polymerizing * Evaporation 
Crystallization * impregnating 
High Pressure Processing 





ad COL 
EQUIPMENT 





PYREX*brand“Double-Tough’ glass pipe gives Berkeley 


Chemical Corporation* great processing flexibility 


Corrosion resistance, visibility, 


ease of cleaning and assembly important 


to economical production 


ECAUSE of the variety of chem- 

ical products handled, Berkeley 
Chemical Corp., Berkeley Heights, 
N. J., has long recognized the fact 
that only glass would withstand its 
more corrosive materials, provide 
the visibility necessary to check 
processes continuously, provide ease 
of cleaning, and make frequent re- 
and 


arrangements of condenser 


*An affiliate of Millmaster Chemical ¢ ‘orp. 





gravity separator elements a simple 
matter. 

The raw materials handled in- 
clude organic acids and three no- 
torious corroding agents — iodine, 
chlorine, and bromine. Solvents 
used in the various processes include 
sulfuric and hydrochloric acids, 
benzene, toluene, chloroform, alco- 
hol, xylene, acetone and, at the far 


end of the scale, a variety of caustics. 

Dr. Sidney Beinfest, Vice Presi- 
dent of Berkeley, says that “PYREX 
pipe and heat exchanger glass is not 
affected by anything the company 
has ever put through them. In fact, 
the use of glass makes practical the 
processing of any probable combi- 
nation of chemicals in the pharma- 
ceutical and intermediate fields. The 
effect of this single fact makes the 
company confidently willing to 
tackle anything within the reach of 
its sales organization — Mi'lmaster 
Chemical Corp.” 


This picture shows a glass air con- 
denser connected to the reaction 
kettle for an iodination process. Io- 
dine which crystallizes on the wall 
of the vertical 4” glass tube is re- 
covered and returned to the process. 
On the wall to the right is a spe- 
cially designed jacketed PYREX 
water-cooled condenser made of 2” 
pipe and U-bends. Change over to 
the wet condenser can be made in 
20 to 30 minutes. Mike Zelkind, 
Production Engineer, stated that 
most of the U-bends and all of the 
pipe in this condenser are over 5 
years old. Mechanical failure has 
averaged one in two years, and that 
was due to lack of flexibility in the 
wall mounting. 
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The specially designed condenser 
shown in the top center of this pic- 
ture includes a top run of 4” x 10’ 
PYREX heat exchanger tubing, and 
8 2-inch diameter PYREX tubes. 
Jackets are stock pieces of black iron 
pipe. Standard PYREX stuffing 
boxes make the seals. Note that in- 
stead of U-bends at the ends of the 


tubes, connections are formed of 2” 
PYREX 90° elbows to increase flexi- 
bility. Note also the loose-hung sus- 
pension system of this unit for pro- 
tection against vibration. Gaskets 
are Teflon. To date the only main- 
tenance has been occasional gasket 
replacement. Gasket replacement 
takes “less than 5 minutes.” 


PYREX brand Cascade Coolers... 


the efficient, economical way to cool corrosives 


N practically every application 
involving the cooling or condens- 
ing of corrosive liquids, standard 
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PYREX brand cascade coolers will 
provide the efficient, economical 
solution. Exceptionally resistant to 
virtually all acids, they assure long 
service life and protect sensitive 
products. Further economies result 
from the use of low-cost river or sea 
water as a coolant. 

Low in first cost per BTU trans- 
ferred, they also cost less to clean 
and maintain. Unusual versatility of 
mounting on walls, floor and ceil- 
ing saves space. And you get maxi- 
mum heat transfer through thin but 
sturdy walls. 


The PYREX pipe 
distributors listed below 
carry the complete line 


Contact the one nearest you: 


BELMONT, CALIFORNIA 


Glass Engineering Laboratorie 


FRESNO 17, CALIFORNIA 
Valley Fdy. & Mach. Works 


NEW HAVEN, CONNECTICUT 


Macalaster Bicknell Company 


ATLANTA, GEORGIA 
Southern Scientific Company 


CHICAGO 44, ILLINOIS 
Fred S. Hickey, Inc. 


NEW ORLEANS, LOUISIANA 
W.H. Curtin & Company 


CAMBRIDGE 39, MASS. 
Macalester Bicknell Company 


ST. LOUIS 4, MISSOURI 
Stemmerich Supply Company 


LODI, NEW JERSEY 
Mooney Brothers Corporation 


ALBANY 5, NEW YORK 
A. J. Eckert Company 


BUFFALO 13, NEW YORK 
Buffalo Apparatus Curp. 


ROCHESTER 3, NEW YORK 
Will Corporation 


HATBORO, PENNSYLVANIA 
Sentinel Glass Company 


PITTSBURGH 19, PA. 
Fisher Scientific Company 


HOUSTON 7, TEXAS 
W. H. Curtin & Company 


SEATTLE 4, WASHINGTON 
Scientific Supplies 


TORONTO, ONTARIO, CAN. 
Fisher Scientific Co., Ltd. 


* MONTREAL 3, QUEBEC, CAN. 
Fisher Scientific Company, Ltd, 


VANCOUVER, B. C. 
Scientific Supplies 


CORNING GLASS WORKS 
Dept. CE-10, Corning, N. Y. 


Please send me the printed information 
checked below: 


(] “PYREX brand Glass Pipe in the Process 
Industries” (EA-1) 


oO “PYREX brand “Double-Tough” Glass Pipe 
and Fittings” (EA-3) 
(L] “PYREX Cascade Coolers” (PE-8) 


Name. 
Title 
Company 
Street 
<< ae 


} 








RESEARCH CORPORATION 
Installs 23rd Cottrell 
Precipitator at 


NATIONAL LEAD COMPANY 


This Cottrell, which recovers 95% of the sulphuric 
acid mist from absorber exit gases, is the 23rd 
Research Corporation installation in the plants of 
the National Lead Company. In 1935, this com- 
pany placed its first order for a Cottrell Electrical 
Precipitator. Today, 12 Cottrells are on the line in 
Sayreville, N. J. and 11 in the St. Louis plant. 


For 40 years, Research Corporation has been serv- 
ing the chemical industries. We have designed, 
manufactured and erected electrical precipitators 
for: 


Recovery of sulphuric acid 

Collection of phosphoric acid mist 

Recovery of sodium sulphate in paper mills 

Recovery of carbon particles in carbon black plants 

Detarring all types of manufactured gas 

Recovery of cadmium from zinc ore sintering 
machines 

Cleaning of lime kiln gas for carbonation processes 


If you have a dust or fume problem, contact your 
Research Corporation representative. His back- 
ground of experience will help you find the most 
economical solution. 











RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N. Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
Bound Brook, New Jersey 








THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi- 
ness communications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
“how they do it”—“they” being all the industry’s 
front line of innovators and improvers—and the 
advertising pages tell “with what.” Each issue 
unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


McGRAW-HILL PUBLICATIONS 
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INSTALL 


CHAPMAN 


Tilting-Dise Check Valves 


Take another look at the diagram below. That tilting disc actually 
balances as it closes . . . so that it cushions itself into a drop-tight seat... 
without any slamming under usual piping arrangements. 

This means far lower head loss than with other types of check valves. 
It means, too, far lower rate of wear of moving parts. . . for the disc is 
the only moving part. In fact, it means more savings and less trouble than 
you ever knew you could get with any check valve. Write for Catalog 
No. 30, giving complete test results at some of the country’s leading 


engineering laboratories. 


THE CHAPMAN VALVE MFG. CO. 
INDIAN ORCHARD, MASSACHUSETTS 
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How to Work at 


1 PFULL ITNT 


and lose less than ever! 


CO aa’ 
Cross-section of the Chapman Tilting- 
Disc Check Valve. A feature of the de- 
sign is that the disc seat lifts away from 
the body seat when opening, and drops 
into contact when closing, with so 
sliding or wearing of the seats. 
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Ewing Galloway 


“More 
Capacity from 
Existing 
Equipment 7” 


Heat Transfer Equipment 


“One of our problems was to add more capacity to sul- 
phuric acid concentrator equipment. Even if we had 
space for them, it would take months to build more 
concentrators. By installing tantalum bayonet heaters 
and using higher steam pressures, we got the desired 
additional output. In some cases, concentrator capac- 
ity was increased 300 per cent.” 


TANTALUM BAYONET HEATER ; 
used in Simonson-Mantius concen- 
trator for H2SO4 recovery. More 
than 250 bayonet heaters have 
been made for this use. The first, 
installed in 1945, is still in service. 


USE TANTALUM WITH ECONOMY for most 
acid solutions, corrosive gases or vapors; not with HF, alka- 
lis, or substances containing free SO3. 


«eet TANTALUM 


22403C 


Fansteel Metallurgical Corporation xorrn cuicaco, 11inors, usa 











WANTED! 


MEN WHO WANT TO ADD TO THEIR 
“KNOW-HOW” 


Now’s no time to stop your education. 

Sure, you’re busy . . . and time is at a 

premium... but how can you keep 

abreast of the vital technical and pro- 

duction developments of your industry 

without the publications that are tail- 

ored to your business needs? 

You can keep up-to-the-minute, save 

time, money and effort by applying 

the exclusive business help found in 

these two McGraw-Hill publications. 

CHEMICAL ENGINEERING — 

publishe 1 

monthly 

for the . 

chemical lf, / 

€n gineer vy OME) 

and pro- HLA, Y 

duc fies OF ROOT i, 

executive 

in the 

chemical 

pro cess- 

ing indus- 

tries. 

Keeps you 

posted on 

up-to-the- 

minute ® 

chemical 

produc- " 

tion, processing and operating tech- 

niques, wherever such techniques are 

developed and the means by which 

these techniques are activated. 1 year 

$3 — 3 years $5 

FACTORY Management 
and Maintenance — 

monthly 
g uidance 


I: \( ) for exec- 
{ POR) utives 
SEL and engi- 

neers “ 

improved 

WORK 4 j methods 
SAMPLING of — oper- 
[ ating 
/ om anufac- 


costs and 
raise 
both vol- 
ume and 
quality of output. 1 year $3 — 3 years 
$5 
When ordering your subscription, 
please let us know your title and com- 
pany. You can pay the small subscrip- 
tion fee now or later—whichever you 
wish. The rates quoted above are for 
the United States and U. S. possessions 
only. Rates for foreign countries on 
request. 


Subscriptions should be sent to: 


McGRAW-HILL PUBLISHING CO. 


330 W. 42nd St., New York 36, N. Y. 


For your convenience in ordering subscrip- 
tions, a self-addressed, postpaid card is 
bound into this issue. 


K10-52 
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G-E Pyrometer Equipment Quick 
and Easy to Inspect, Maintain 


Routine inspections of new General 

Electric Type HP pyrometers can quickly 
be made. Besides making preventative 
maintenance easy, this equipment has 
many other features to provide accurate 
indication and temperature control of 
furnaces, ovens kilns, and other industrial 
heating equipment. 
ACCURATE WITHIN 24 OF 1°% full scale, 
HP-3 pyrometers have automatic cold- 
junction compensation that adjusts for 
changes in ambient temperature. 

Any change in temperature, even as 
small as 0.1% full scale, starts immediate 
control action. Normal changes in humid- 
ity, ambient, and voltage have little or 
no effect on the exactness of control 
action. 

FOUR TYPES AVAILABLE—indicating, 
protecting, two- and three-position con- 
trol forms; also both flush and surface 
mountings. All available in a variety of 
temperature ranges in the 0-3000 F span. 

Mail the coupon for complete informa- 

tion about Type HP pyrometers. 





OLD. 


New Shadow-proof Temperature 
Indicators Are Easier to Read 


Temperatures from — 100 F to +300 F 
can now be accurately indicated and 
controlled with General Electric’s new 
line of temperature indicators. These 
instruments can be read from almost any 
angle. The dial is set forward, flush with 
the front of the case. A protruding con- 
vex-type glass front provides clear illu- 
mination. No more cover overhang; no 
more shadows caused by overhead light- 
ing. Two sizes available—414- and 8% - 





inches. Check coupon. 


New Resistance Thermometers Accurately 
Indicate and Control Low Temperatures 


TEMPERATURES FROM — 100F to +300 F 
can now be accurately indicated and 
controlled with General Electric’s new 
line of resistance thermometers. They in- 
dicate accurately within 34 of 1 per cent 
full scale. Any change in temperature 
equivalent to 1/10 of 1 per cent full scale 
starts immediate control action. 

Normal changes in humidity or room 
temperature do not affect the exactness of 
control. Neither does a change in control 
voltage. Sturdy, simple construction as- 
sures reliable operation under severe 
operating conditions. 

NARROW TEMPERATURE SPANS, as 
small as 90 degrees, are available any- 
where in the —100 F to +300 F range. 
You can buy four types of resistance 


thermometers—indicators, protectors, and 
two- or three-position controllers—for 
either flush or surface mounting. 

For complete information, mail the 
coupon below. 





‘ al “atk 
THERMOCOUPLE POTENTIOMETER meas- 
ures temperature in locations inaccessible 
to glass-stem thermometers. Any number 
of different readings can be taken in rapid 
succession and accurate within +0.2°% 
of full scale. 

Typical applications include refrigera- 
tor-development work, oil-burner and air- 
conditioning tests, steam temperature 
measurements, and heat-run tests on 
electric equipment. For complete in- 
formation, mail the coupon below. 


ae. 





THERMOCOUPLES, COMPONENTS, AND 
ACCESSORIES for your pyrometer in- 
stallations include protecting tubes and 
wells, thermocouple wire, ceramic in- 
sulators, extension wire, connectors, 
heads, selector switches. Send coupon to- 
day for catalog to help you obtain proper 
thermocouple assemblies. 


GENERAL @@ ELECTRIC 
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Resistance Bulbs Accurate Within 
+1F between —100 F and +300F 


FOR ANY RESISTANCE THERMOMETER 
INSTALLATION, new G-E resistance bulbs 
offer a high degree of accuracy and 
reliability. They’re available either with 
completely enclosed terminal head or 
without terminal head and with four feet 
of flexible cable. Units will retain calibra- 
tion within 0.1 F. For complete informas 
tion, mail the coupon below. 


| SCHENECTADY 5, N. Y. 


| Please send me the following bulletins: 
indicate: 


| for reference only 


5 diat: 


g an 
| Resistance Thermometer (GEC-835) 
Resistance Bulb (GEC-835) 

| Type HP-3 Pyrometer (GEC-713) 
| Temperature Indicators (GEC- 
218B) 

| Ther Y 

714) 

| "] Thermocouple Potentiometer (GEC- 
| 

| 

| 

| 





project 


, Ac ies (GEC- 





245) 
NAME 
COMPANY 


STREET 


city . ZONE STATE. | 
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DOW CORNING 
ANTIFOAM A”’ 


© The housewife wants “oodles 
of rich suds” but the detergent 
manufacturer wants production 
economy. Alert processors get 
both with a pinch of Dow Cor- 
ning Antifoam A. As little as 2 
ppm controls foam in animal or 
vegetable oils, detergency unaf- 
fected. 

© That kind of performance is 
why you'll find that this remark- 
ably effective silicone is the most 
economical defoamer you've ever 
used. Bland and non-inflammable, 
its high order of chemical and 
thermal stability prevents it from 
contaminating or reacting with 
most foaming media. 

6 Easily dispersed in a wide vari- 
ety of solvents, Antifoam A is ef- 
fective in most aqueous foaming 
systems. Where solvents cannot be 
used, specify Antifoam A Emul- 
sion. Containing 30°% Antifoam 
A by weight, this stable, easily dis- 
persed suspension may be intro- 
duced directly without the use of 
carrying agents. 

If high production costs are 
pinching your profits, pinch them 
back with Antifoam A. Evalua- 
tion samples available upon re- 
quest. Simply fill in and mail the 
coupon today. 


See for Yourself 


Send for Free Sample 


) Antifoam A 
) Antifoam A Emulsion 





Midland + Michigan 





VICTOR 


FILTER CLOTH for ALL INDUSTRIAL APPLICATIONS 


° | di . © Chemical manufacturers 
inciuaing: @ Food, yeast and beverages 

@ Pharmaceuticals 

@ Sugar and oil refineries 

© Metal and ore refineries 

©® Dust collection bags, centrifugals etc. 


Victor fabrics from cotton, wool, woven glass, ““FIBER-GLAS’* and various 
synthetic fabrics as NYLON, VINYON, SARAN, STANTEX, etc., many are 
acid and alkali-resistant under severe operating conditions and temperatures from 
—10° up to 235° F. 


Victor PRESS CLOTHS and FILTER BLANKETS fabricated into all sizes for 
hydraulic filter presses, sector filters, rotary filters, etc., for high temperature 
acid and corrosive solutions. 


Write for samples and circulars, state width, nature of 
solution, and type of filter. 
*T. M. Reg. U. S. Pat. Office OCF Corp 








WM. W. STANLEY CO., INC. 


401 BROADWAY NEW YORK 13, N. Y. 














Read this! 


Twebo-Dryor,.» ews: 


TURBO-Dryer is an efficient continu- 
ous gas-solid heat transfer and reactor 
apparatus. 








Intensive circulation of gas by the 
turbo fan wheels and repeated piling 
and spreading of solid material on 
rotating trays offers unique advantages. 





Can be used for exothermic or endothermic reactions. 
Internal heaters or coolers supply or remove heat, permit 
maintaining accurate reaction temperatures. 





May be operated in a closed circuit for continuous removal 
of vapors accompanying reaction. 





Other reasons for considering the TURBO-Dryer: 


Low Power Consumption — Reliable Performance 
Low Maintenance Sealed Construction 
Low Pressure Drop Indoor or Outdoor Installation 


B | WYSSMONT COMPANY 


DRYING ENGINEERS 


31-06 NORTHERN BLVD, LONG ISLAND CITY 1, NEW YORK 





tives in Principal Cities 
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Announcing the new bulletin 


describing the 


DIFFERENTIAL TRANSMITT 


(TYPE FRB RING BALANCE) 


The Hagan Type FRB Differential Transmitter 
produces pneumatic output signals which are 


linear with the pressure differential measured. 


This transmitter can be used for generating 
output signal pressure under the wide range 
of differential and static pressure conditions, 
for both liquids and gases, common to the 
process industries, metallurgical furnace and 


steam plants. 


Bulletin 3M-52 tells you about the Hagan Type 
FRB Differential Transmitter and what it does. 


It is yours for the asking. 


HAGAN CORPORATION 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 
THRUSTORQ FORCE MEASURING DEVICES 
BOILER COMBUSTION CONTROL SYSTEMS 
METALLURGICAL FURNACE CONTROL SYSTEMS 


Hagan Corporation 
Hagan Building 
Pittsburgh 30, Pennsylvania 


Please send me a copy of the new bulletin on the Hagan 
Differential Transmitter, 


. 
Company ... 


Street and Number 


a 


“RN re mn A 
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MONARCH 
NOZZLES 
= SOLVE 
| oy As manufacturers of filter and absorbent YOUR 
( i lie papers we gladly place at your disposal SPR AY 


our experience and skill in helping you 


select the proper paper for the problem PROBLEMS 


confronting you. Or, if a new 


AND INDUSTRY 


Remember, if the liquid can be 


kind of paper is indicated, chances are sprayed with direct pressure, Mon- 
arch can furnish the Nozzles. 
we can produce it for you. 


Call on us without any obligation. 


Tae EATON-DIKEMAN (@e. 


“MANUFACTURERS OF FINE FILTER PAPERS” 


Mt. Holly Springs, Pa. fee ors rig Foe 











Reduce Mixing Time eco In many industries, Mon- 


arch Spray Nozzles are 
used for... 


- Improve Product Quality. .. 


with the 


ACID CHAMBERS 
AIR WASHING 


CHEMICAL 
PROCESSING 


“ENTOLETER’”’ COOLING PONDS 


DESUPERHEATING 


HIGH SPEED GAS SCRUBBING 


HUMIDIFYING 
M f X S Fe OIL BURNERS 
SPRAY DRYING 
Write for latest descriptive Bulletin. 


ENTOLETER DIVISION, The Safety Cor Heoting and Lighting Co., Inc., 1197 Dixwell Ave., Catalogs 6 A and 6 C 


New Haven 4, Conn. Sent on Request 


FNTOLETE N T 0 L E T F » | MCNARCH MFG. WKS., INC. 
2513 E. ONTARIO STREET 
| PHILADELPHIA 34, PA. 








CENTRIFUGAL MACHINES 
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FROM O 
UR FILE OF HEAT INSULATION JOBS 


CONTRACT = 5 / g g 5 


COMPANY: 
Western Electric Company 
Baltimore, Maryland 


INSTALLATION: 


Pipe lines carrying stean, 
air, hot and cold water 


KEY TO PIPE LINES: 


QQ 3" 50-lb. steat line 
7 std. Thick 85% Magnesia 


6" 300—1b steam line 
Dbl Std 85% Magnesia 


4" 40 water return 
Light-Duty Cork Covering 


4" 40° water supply 
Light-Duty Cork Covering 


4" 200 water return 
Std Thick 85% Magnesia 


@ 200° water supply 
Std Thick 85% Magnesia 


7 4" 200° water return 
Std Thick 85% Magnesia 


(s 4" 200° water supply 
Std. Thick 85% Magnesia 


__——_— 


ies ye 


A neat job like this is no accident 


th Th ¢ ~ 
Complete Insulation The neat finished a 
A tings < ppearance ee 
Contract Service at ee pipe sc of nested fit- 
manship. ee engineering and = happen. It 
st, piping was laid out care age — 
wit ines 


A satisfactory insulation contract is 
i spaced to all 
OW : 
for full insulation thickness at all 
all points 


re than 2 bid on a set of speci- S 
There are other factors cian, the. inecidtion was 
app ied and fini 
nished in 
a 


that engeres og — we a propo- <eiitineasitiine omen te . 
sal but which can argely etermine contracti y the mechz ‘ 
whether or not the agreement will be Thi cting organization. chanics of Armstrong’s 
rely satisfactory- They include: is intricate piping s : 
Secays water to machi g supplies steam, ai 
ponsibility —— fe loti achines that automati , air, hot and cold 
source the contract de- ion to telephone wires. Pred apply rubber ins 
spite any unforeseen events: 8 and ‘hot-water lin s shown in the key a0 
2. Integrity—4 reputation for qual- agnesia. Armstrong’ es were insulated with yng 
ity work at d for prompt settlement used on cold water li g’s Light-Duty Cork C 85% 
of any justified complaints. rectly specifie i r lines. These qualit overing was 
° oe: . ee da é@ : mate ay 
3. Technical ability — experience methods, will gi brane installed psoas os cor- 
plus technical and research staff to Wien oe : give years of efficient _ espe approved 
complete the work in accordance elie ext time you're in the trouble-free service 
with best practices 7 . get in touch with Arm fete for heat insulation 
-a re y a Ss . at1o 
4. Manpowet resources % n help you engineer the j rong Cork Company We 
; yi {4 workmen able to sulatin ¢ YS job, as well as s y: e 
supervisors and wort g materials and e A as supply g 
handle any contract efficiently. them. Just contact experienced workmer on in- 
a ; - é o Be 2n to < 
5. Efficiency—ability to handle ac- fice or write today kee near-by Armstrong Of- apply 
curately things like accountin 3310 Maple Ave rmstrong Cork Comp: 
provisions, insurance, enue. Lancaster. Pe oe 
ster, Pennsylvania 


men’s compensation. 


enti 


1. Financial res 
es to complete 


__ trained 


You get all these with an 
Armstrong Contract 


ARMSTRONG’ 
Ss 
NDUSTRIAL INSULATIONS 
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Now you can have 


GREATER PIPE LINE MOTION CONTROL 
IN A MORE COMPACT, LESS COSTLY 


EXPANSION JOINT! 


Continuing research and development at 

Flexonics Corporation have now made it pos- 
sible to offer design improvements in Flexon 
Expansion Joints that provide three basic 
advantages: 

1. The face-to-face (over-all) dimension of a joint 
to handle a given amount of expansion 

has been seduced. 

2. The reduction in size results in a lower 
expansion joint cost to handle a given amount 

of motion. 

3. Exhaustive tests prove that these joints provide a 
maximum of motion commensurate with optimum life. 

Coupled with such accepted advantages as com- 
pactness, ease of installation and freedom from 
maintenance, these additional advantages make Flexon 
Expansion Joints the most satisfactory method of 
controlling pipe line motion for the majority of 
installations. 

Complete specifications are given in the new Flexon 
Expansion Joint Bulletin. Check this data before you 
select or specify expansion joints for your plant. 
Write for your copy, today. 


THREE TYPES AVAILABLE 


FREE FLEXING—Available in sizes from 3” 
through 48” 1I.D. in copper or stainless 
steel. Suitable for pressures to 30 psi, tem- 
peratures from minus 100°F. to 800°F. 


CONTROLLED FLEXING—Illustrated above) 
Available in sizes from 3” through 48” 1.D. 
in copper or stainless steel. Suitable for 
pressures to 300 psi, temperatures from 
minus 100°F. to 800°F. 
FLEXONIFLEX—Integral ring type. Available 
in sizes from 1/2" pipe through 6” pipe. 
Suitable for pressures to 5500 psi, temper- 
atures from minus 400°F. to 1600°F. 


Operation. 1317 S$. THIRD AVENUE - MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 


Blexon identifies eta 
products of Flexonics 
Corporation that 

e@ served industry 
for over 50 years. 





s of C luted and Corrugated Flexible Metal Hose in a Variety of 
Metals + Expansion Joints for Piping Systems + Stoiniess Steel and Brass 
Bellows + Flexible Metal Conduit and Armor + Assemblies of These Components 


in Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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i You Can Cut Costs of 
Pressure and Temperature Control 


THESE SPENCE FEATURES SHOW YOU HOW 


ae att 54 





SECO METAL SEATS AND DISCS — Durable 
SECO Metal resists wiredrawing. More than 
twenty years of experience in thousands of in- 
stallations has failed to produce a single case 
where SECO Metal has been cut by steam. 


PACKLESS CONSTRUCTION — All Spence main 
valves and most pilots are built witheut stuffing 
boxes. This minimizes friction . . . eliminates 
much time-consuming maintenance. 


SPRING OUT OF PATH OF STEAM— The 
spring in the Spence Regulator is out of the 
path of the steam or other fluid flowing through 
the valve. It operates at low unit stress for ex- 
ceptionally long life. 








LARGE BALANCED DIAPHRAGM—Spence metal 
diaphragms, under usual conditions, never re- 
———— quire replacement. Spence Regulators have few 
moving parts and those few are ruggedly con- 


SPENCE Type ED Pressure Regulator etrudted end sold 





bs | ec 














YOU BENEFIT by these and many Spence Pressure and Temperature Reg- 

other Spence features that assure accu- —_ulators are built in sizes from 14” to 

rate, dependable regulation year after 12” for service with air, steam, water, These Companies 
year. That means /ess down-time, less oil or gas. Only minor adjustments are 

time and money wasted on replacement needed to switch any Spence Regulator Have Profited 


of parts. from one service to another, 
with SPENCE! 


The Springs Cotton Mills 

Ford Motor Compan; 

Pennsylvania Power & Light Company 
Jones & Laughlin Steel Corporation 
National Tube Company 

The Atlantic Refining Company 
Great Lakes Steel Corporation 
Todd Shipyards Corporation 

land O'Lakes Creameries, Inc. 

G I Electric C y 

R. J. Reynolds Tobacco Company 
Ohio Edison Company 

Type ETISO Temperature Type EN Differential Regulator—Ac- Vues S0 Oats Crosene Som and thousands of others 


Regulator—Tops in perfor- urately controls differential between ulator — Completely pac 

monce for both storage fluid delivered by regulator and less, pilot operated for 

ond instantaneous heaters. some other source of pressure con- accurate control of the 
mected to the pilot spring chamber. initial pressure. 


a>, 
SPENCE ENGINEERING COMPANY INC. Spence: 


WALDEN, NEW YORK 
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Conkey Flat Plate 
Evaporators with 
Rosenblad 
Switching 
System * 


Take a leaf from the flow sheets of another 
industry. For years evaporation of spent sulphite 
pulp cooking liquors in sulphite pulp manufacture 
was considered highly impractical because a 
gypsum coating developed on heating surfaces. 
But today—it can be a continuous, full capacity 
self-cleaning operation through use of Conkey 
Evaporators and Rosenblad Channel Switching 
System. 


The advantages of the Rosenblad Channel 
Switching System have been thoroughly proven 
both in this country and abroad. Heating 
surfaces, interconnecting pipe and pump systems 
are completely cleaned during normal operation! 
It’s especially effective wherever lime salts 

scale evaporators. 


Conkey equipment adapts itself well to channel 
switching for self-cleaning operation while 
providing all the other advantages of multiple 
effect evaporation: forced circulation . . . 
falling film . . . recompression . . . thermal 
compression . . . high vacuum and other 
specialized benefits where required. 





*Patents Applied For 


: py 4 le Effec at 
Conkey 4 Body lriple Effect Fla PROCESS EQUIPMENT 
Plate Heating Surface Evaporator x DIVISION 


PROCESS EQUIPMENT DIVISION : GET THE FULL DETAILS. Write today for 


new bulletin. See how a Conkey Evapo- 


G E N E R A L A M E R } Cc A ht ' 7 rator with Rosenblad Switching System 


TRANSPORTATION CORPORATION MARK can eliminate down time, eliminate scale 
removal costs and keep a constant flow 

Sales Offices: 10 East 49th Street, New York 17, New York sheet for you. 

Qeneral Offices: 135 South LaSalle Street, Chicago 90, Illinois 

Other General American Equipment: Turbo- 

Mixers, Filters, Dewaterers, Dryers, Towers, 

Tanks, Bins, Pressure Vessels. 


Sole licensee in the U.S. A. for the 
A. B. Rosenblads Potenter Evaporator Switching System. 


OFFICES IN ALL PRINCIPAL CITIES 
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A Graver 
Demineralizer 


makes the difference 


TOTAL TOTAL 


DISSOLVED 3 DISSOLVED 
SOLIDS 


4 PPM 


SILICA 
SILICA 3 PPM | ‘ BELOW 0.05 PPM 


® Pe ee vi a 
TURBIDITY = @ TURBIDITY 
30 PPM , 0 PPM 


This Graver demineralizer installation 
had to tackle a doubly tough water 
purification problem . . . extreme 
hardness plus turbidity. And 

600 gpm has to be treated. 


But the Graver plant is combining 
demineralizing plus filtering of this large 
demand with complete success. In addi- 
tion, a Graver Vacuum Deaerator 
following the Demineralizer completely 
eliminates CO. and reduces the oxygen 
below 0.2 ppm. As a result, the effluent 

is ideally suited for the high pressure 
boilers served by the Graver installation. 


For similar success in solving your 
water treatment problem, investigate 
Graver’s proven modern equipment 
designs based on over 40 years of 
specialized experience and pioneering in 
every water treating process. 

Your request for recommendations 


will involve no obligation. Double train, two-bed Graver Demineralizer installation at a large 


southwestern chemical plant, treating 864,000 gallons per day of raw 
water for 450,000 pounds per hour, 1250 psig boilers. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
DEPT. CE-D, 216 WEST 14TH STREET, NEW YORK 11, N. Y. 
In Canada: The Bird-Archer Co., Ltd.; Cobourg, Ontario 
In Mexico: Proveedores Tecnicos, S.A.; Puebla 259, Mexico 7, D. F. 
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\re your chemicals packaged 


as efficiently as these ? 


Does your present packaging method 
provide just 
for 


chemical products? Is your packaging 


protection your chemicals or 
operation fast, easy—economical? As 
the illustrations show, these compa- 
nies found a common sense answer in 
Kimberly-Clark Interior Packaging 
—kiMPAk*. A modern cushioning ma- 
terial of unlimited versatility that could 
be “tailored” to fit their specific needs. 

Available in rolls, sheets or pads 
in many thicknesses, KIMPAK is soft, 
clean, comformable. It’s pleasant to 


handle, non-irritating, and easy to ap- 
: ; | 


*r uw Ree.u.s COUNTRIES 


456 


® FOREIGN 


the right amount of 


ply as wrapping paper. Kimpak is light 
—to save on shipping costs — yet effi- 
ciently cushions the product against 
shipping hazards. It absorbs up to 
16 times its own weight in moisture 
within 30 seconds, to comply with 
Parcel Post regulations covering ship- 
ments of liquids. 

So whether you package powders, 
capsules, tablets, granules—liquids in 
bottles, jars, tubes, vials or ampoules 
—KIMPAK can answer your specific 
needs, too, at lowest true cost. For 
complete information, write Dpt. 0-10, 
Kimberly -Clark Corp., Neenah, Wis. 


A Product of 
Kimberly- 
Clark 


Ea 


Photo courtesy of The Dow Chemical Company, showing 


standard method of packaginz samples for mailing 


Photo courtesy of Pennsylvania Salt Manutacturing Ce 
A chemical in granular form. 
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If You're Batch-Cooking You Can 
Use This Inexpensive Control 


Here is a recorder-controller planned espe- 
cially for economically controlling proc- 
esses like batch cooking. The Gotham 
Elapsed Time Recorder-Controller does 
the essential control jobs easily and accu- 
rately. First of all, it brings the batch up 
to maximum holding temperature fast. It 
holds the batch at that temperature for a 
predetermined period. It shuts down the 
process at the end of the cooking period. 
Those are its three standard functions. . 
Automatic venting or cooling functions Gotham Elapsed Time Recorder-Controller 
can be added. Also available with a pres- 
sure, instead of temperature, system. SPECIFICATIONS 
Write for full information about the 
Elapsed Time Recorder-Controller and CHART SIZE: 12" 
other Gotham Controllers. They're in CASE: Standard- black crinkle; smooth black or white 
Catalog 500. may be obtained. 
ACTUATION: Vapor, Gas or Mercury for temperature. 
Pressure elements available. 


CHART DRIVE: Spring wound or synchronous motor. 


? 
1 CONTROL SYSTEM: Pilot relay with adjustable sensi- 
WF “< tivity for 0 to 30% throttling band 
is standard, two position or 100% 
throttling band available. 
HOLDING PERIOD: Standard 0 to 3 hrs. Other periods 
available. 


This Is What the Gotham Elapsed 


Time Recorder-Controller Does 
Keep Everything Under Control 


Brings controlled variable (temperature VY With Goth 
or pressure) up to maximum fast. 


Holds variable at maximum for prede- ) ) 
termined period. | } | h l} {}) aii 


3. Shuts down process. 
4, Automatic venting or cooling can be Division of AMERICAN MACHINE AND METALS, INC. 
odded. Dept. 9, 233 Broadway, New York 12, New York 
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DOUBLE SEATED 


DIAPHRAGM CONTROL VALVES 


Calling a spade a spade you've got a “royal flush” of features 
in these new Valves designed for use with control instruments. 


| Their ‘Flow-Line” Contoured Bodies have ISA standard face-to-face 
dimensions and high capacity, low turbulence and minimum body pressure 
drop characteristics. 


A new type, top and bottom guided construction is self-aligning and non- 
binding regardless of uneveness of bolt tightening. 





Standard, integral stellited seating surfaces are recommended for steam 
service to reduce seat ring thread corrosion. Renewable, interchangeable 
seat rings also furnished where desired and may be easily replaced 
without removing valve body from the line. Elaborate grinding at high 
temperatures is completely eliminated. 
Sectional view 
With these Valves, you get as standard equipment, features heretofore onl Ls coi 
» YOug equip’ ’ y Double Seated Diaphragm 
obtainable in expensive, specially designed valves. Control Valve 
Look for LESLIE REGULATORS under “Valves” or “Regulators” in your classified telephone 
directory in the following cities where LESLIE factory trained engineers ore located 
Albany, N. Y. Chicago, til. Galveston, Se. Tenn. Orlando, Fla. Salt Lake City, Utah 
Albuquerque, N. M. Cincinnati, Ohio Greenville, S.C. Miami Springs, Flo. Philadelphia, Po. San Francisco, Calif. 
WRITE FOR Bulletin 513 Atlanta, Go. Cleveland, Ohio Houston, Texas Milwaukee, Wis. Pittsburgh, Pa. Seattle, Wash. : 
Baltimore, Md. Dallas, Texas Ind polis, ind. Mi polis, Minn. Ponca City, Okla. St. Louis, Mo. 
Beaumont, Tex. Denver, Colo. Kansas City, Mo. Mobile, Ala. Providence, R. 1. Syracuse, N. Y. 


St ANS! Birmingham, Ala. Des Moines, la. Kingsport, Tenn. Monroe, La. Richmond, Va. Tucson, Ariz. 
AB WED \900 Boston, Mass. Detroit, Mich. Los Angeles, Calif. New Orleans, lo. Rochester,N. Y. Wilkes-Barre, Po. 
New York,N.Y. Rutherford, N. J. Wilmington, Calif. 


Bridgeport, Conn. El Paso, Tex Louisville, Ky. i 
Buffalo, N. Y. Bruxelles-Forest, Belgium Youngstown, Ohio 
Montreal, Que., Can. ¢ Ottawa, Ont., Can. © Toronto, Ont., Can. * Vancouver, B. C., Can. ¢ Welland, Ont., Can. 

279 Grant Avenue, Lyndhurst, New Jersey 


co. 
: PRESSURE REDUCING VALVES e¢ PRESSURE CONTROLLERS 


FLOATLESS LEVEL CONTROLS PUMP GOVERNORS ° TEMPERATURE REGULATORS 
SELF CLEANING STRAINERS AIR HORNS ° STEAM WHISTLES 
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IS THIS THE 


1. Electromax controlling low-temperature oven 
for drying collapsible tubes. 

2. Salt pots operate at 400 F under Electromax 
control. 

3. Electromax controlled oven for annealing TV 
tubes. 

4. Mounted on injection-molding machine, Elec- 
tromax controller withstands vibration. 


[nexpensive Electronic Controller, 


YOU’VE BEEN LOOKING FOR? 


e For many processes and 

operations where close tem- 

perature control has long 

seemed impractical, this 

Electromax instrument is 

the answer. It is “made to 
order” for places where a temperature record is 
not warranted. It is ideally suited for rugged 
process conditions. With Electromax you can 
afford the advantages of quality automatic 
temperature control for virtually every process 
with temperatures to 1000 F. 


Initially inexpensive, this instrument is also 
economical to operate. It requires surprisingly 
little maintenance because it has only one part 
that moves a hermetically sealed plug-in- 


m .N 
J 7§ AT L&! 
REER opporRTl NITIE 
ee tablished _ 
ate a anding recen 
5 es to at ; - ae 


maa 
“ Mer L&N offices. 


tervieW at nearest ¢ 
e 


Jrl, Ad. ND47(8) 
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relay. When new vacuum tubes are needed, 

they can be obtained at any radio store. 
Electromax completely integrated control 

system includes the right combination of 


1. A highly sensitive, long-lived THERM- 
OHM primary element for detecting the proc- 
ess temperature. 


2. ELECTROMAX SIGNALLING CON- 
TROLLER which indicates the temperature 
and automatically operates. . . 


3. The CONTROL DEVICE required by 
the furnace, oven or other process equipment. 
This device may be a relay, contactor, 
solenoid-operated valve, motor-operated 
valve, air-operated valve, etc. 


For further information about this controller 
write 4916 Stenton Ave. or contact our nearest 
office. 


New 20 page Electromax 
catalog free upon request. | 


mm 
Leeps | NorTHRUP 


eT 
instruments i) it il automatic controls « furnaces 


159 





Air-Minded Engineering 


The one pump moves coal tar solvents be- 


The LaBour pump shown above is there because 
the engineers who planned this installation were 
air-minded. They had to be. The highly flexible 
piping plan, while it serves its purpose admir- 
ably, cannot avoid the introduction of large 
volumes of air into the system. The LaBour 
Type DPL handles the air along with the liquid 


without wasting any time. 


tween tank car, storage tanks, and plant as re- 
quired. Tanks are buried, sand insulated, so 
pumping is a suction-lift job, and prime is lost 
in valving from one tank to another. 

Your pumping problem may be different, but 
your best answer is LaBour. It has been the best 


answer for thirty vears. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


(Om 


= yf 
“a 
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THE LaBOUR COMPANY, INC. * Elkhart, Indiana, U.S.A. 





FILTER 


A Great Filter in 
a Great Field — 


Antibiotics! 


Again Oliver United comes up with the engineering service 
and the right filter design for handling new and unexplored 
filtration problems. We refer to the various ‘antibiotics’ 
which are making great names for themselves in the field 
of medicine. 





In several plants, on several different products, the Oliver 
Precoat Filter has proved to be a practical filter for handling 
the peculiar, almost unfilterable, solids produced in the 
various processes. The cakes formed are thin, sticky and 
flow-retarding yet the Precoats handle them effectively and 
economically. In some instances the Precoats are ‘continuous 
vacuum’; in others, ‘continuous pressure.’ Either design, they 
sure are doing good work. 


It may well be that your filtration problem doesn’t call for 
an Oliver Precoat Filter (Bulletin 217). Whatever it requires, 
bear in mind that our engineers will bring to that problem 
44 years of filtration experience and many types of filters 
involving all three classes: continuous vacuum, continuous 
pressure and batch pressure. We have complete testing facil- 
ities to help make the selection the right one for your 
requirements. 





Another Oliver United filter that has already proved its worth 
in handling ‘antibiotics’ provides further evidence of Oliver 
United’s broad service to industry. We refer to the Oliver 
Horizontal Filter. This filter rotates on a horizontal plane 
with full visibility of feeding, filtering, washing and cake 
discharging. It is ideal for handling crystalline or coarse 
products, Bulletin 218 gives the details. 





One of several 8'x10’ Oliver Continuous Vacuum 
Precoat Filters in the big Lederle Laboratories, Pearl 
River, N. Y. This single division of American Cyana- 
mid Company has eleven Precoats in its plant. 


New York 18 — 33 W. 42nd St Chicago 1 — 221 N. LaSalle St 
Oakland | — 2900 Glascock St San Francisco 11 — 260 Calif. St 
Export Sales Office — New York e Cable — OLIUNIFILT 


OLIVER UNITED FILTERS 


WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES 


FACTORIES 
Hazleton, Pa 
Oakland, Calif 


CANADA EUROPE & NORTH AFRICA 
E. Long, Ltd 
Orillia, Ontario 

MEXICO & CENT. AMERICA 
Oliver United Filters Inc 
Oaklond, Calif 

INDIA Dorr-Oliver $.a.R.L. Milano 


Dorr-Oliver S. A. Brussels 
Dorr-Oliver S.N.a.R.L. Paris 

Dorr g.m.b.h. Wiesbaden (16) 
Dorr-Oliver Co., ltd., London, $.W. 1 


Dorr-Oliver (India) ltd, Bombay Dorr-Oliver, N.V. Amsterdam-C 
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PHILIPPINE ISLANDS 
E. J. Nell Co. 
Monila 
HAWAIIAN ISLANDS 
Honolulu 
A. R. Duvall 
WEST INDIES 
Wm. A. Powe — Hovana 


SOUTH AMERICA & ASIA 
The Dorr Co. 
Stamford, Conn. 
AUSTRALIA 
Hobart Duff Pty., Ltd. 
Melbourne 
SOUTH AFRICA 
E. L. Bateman Pty., itd 
Johannesburg, Tronsvool 
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Choice of 7 Case Designs 


WHEN YOU SPECIFY 


ASHCROFT DURAGAUGES 


SPECIFIC NEEDS are your best guide in can be easily removed from the case 
selecting a pressure gauge casing. Ash- as a unit. 


croft Duragauge Casings, made in three To insure peak performance and maxi- 


distinctly different types of material and mum service life in specific installations, 
seven different designs, meet practicall\ you can choose an Ashcroft Duragauge 
every installation and service require- with the Bourden Tube made of any one 
ment: of eight different types of materials. All 
ALUMALIFE®— a special aluminum alloy provide unusually long tip travel, conse- 
that is light, strong and has excellent quently greater accuracy of indication 
overall resistance to corrosion and vi- is assured, The patented Nylon Move- 
bration. ment outwears all others. And the mi- 
crometer adjustment pointer is easy to 
get at and reset precisely while on the 
shaft. 
Remember, only Ashcroft Duragauges 
give you all these advantages. So — ask 
the nearby Ashcroft Distributor to help 
Every Duragauge case is dust and mois- you choose Duragauges that fit your 
ture-proof, and the entire gauge system needs exactly. 





CAST IRON — tough and durable. Used 
in corrosive conditions where aluminum 
would not be suitable. 


PHENOL — light, strong, rigid plastic 
that is acid-proof and corrosion proof 





ASHCROFT DURAGAUGE CASE MATERIALS, MOUNTING AND DIAL SIZES 





CASE BACK MOUNTING CONNECTION 
FLANGE [~WALL| FLUSH | LOWER] BACK 


Black Alumalife® with flat, threaded 
Alumalife ring Yes Yes Yes Yes 











Black Cast Iron with flat, threaded 
ring of Alumalife on 4'2” and 6” and Yes s Yes 
Bronze on 812”, 10” and 12” 





Black Phenol Turret with snap ring Yes 





Black Phenol with threaded phenol No 
ring. Safety blowout disc is standard ‘ 





Black Alumalife with special ring 
held tightly at top by a hinge pin and 
at bottom by a clamp screw 





Black Cast Iron with special ring 
held tightly at top by a hinge pin and 
at bottom by a clamp screw 





Black Alumalife with black clamp 
slip ring 























A product of MANNING, MAXWELL & MOORE, INC. stratrorp connecticut 


MAKERS OF ‘ASHCROFT’ GAUGES. ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “‘SHAW-BOX” CRANES, ‘BUDGIT’ AND 
LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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“WHAT'S YOUR 
PUMPING PROBLEM 2” 





FOR PROCESS LIQUIDS AND WATER 
PEERLESS HAS THE ANSWER 1 ’ 


Many of the problems of transferring liquids 

which are troublesome to you today have 

probably already been successfully studied 

and solved for others by our engineering a / < 

department TYPE CTB TYPE DS a TYPE PR REFINERY 
Problems arising from countless combi CHEMICAL TRANSFER PUMP CHEMICAL PROCESS PUMPS  & PROCESS CHEMICAL PUMPS 


nations of conditions of capacity, head 
temperature, pressure, specific gravity, vis- 
cosity, volatility, chemical analysis, solids 
concentration, NPSH and other variables 
have been resolved by our hydraulic engi 
neers. From thousands of case histories we 
can counsel with you on everything from FOR WATER AND CLEAR ALKALINE LIQUIDS 
pump cavitation caused by misapplication : 
to the design limits of impellers for various 
services . TYPE A GENERAL PURPOSE PUMPS 

Why not take advantage of 30 years of Horizontal split case design 
successful experience in the solution of for capacities to 70,000 gpm. 
thousands of practical pumping problems Request Bulletin B-1300. 
to solve all YOUR pump applications? 


Constructed with me-  Anall-purposechemical —_ Center-line-mount pump 
chanical shaft seal and process pump for heavy for elevcted tempera- 
non-clog impeller. Re- duty service. Request tures and pressures. 

quest Bulletin B-1606. Bulletin B-1600. Request Bulletin B-1605. 


Hand us your pumping problem. We prob 
wbly can give you a successful Peerless : TYPE TU MULTI-STAGE PUMPS % db 
answer to it from the scores of types and 2, 3,4 & 5-stage pumps for high pres- ~— 
hundreds of models of horizontal and ver- sure setvice. Request Bulletin 310. 
tical Peerless pumps. 


Remember—PEERLESS BUILDS DEPENDABLE PUMPS 





PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 
Please send us a Bulletin on 

PEERLESS PUMP DIVISION Type CTB Pump Type DS Pump 


FOOD MACHINERY AND CHEMICAL CORPORATION Type PR Pump Type A Pump Type TU Pump 
Factories: Los Angeles, Calif. and Indianapolis, Indiana 
Offices: New York, Atlanta, Chicago, St. Louis, Phoenix, NAME__ . ———s 
Fresno, Los Angeles; Dallas, Plainview and Lubbock, Y 
COMPANY____ . 


Texas; Tulsa, Albuquerque, New Mexico 
Distributors in Principal Cities; Consult your Telephone 
Directory Me ADDRESS _ 


FOOD MACHINERY =, oe 
AMO CHEMICAL 
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DISCHARGE A 
was 7 
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No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 
Original performance constant 
over a long pump life. 

Low maintenance cost. 


You can dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


NAS ENGINEERING COMPANY 
397 WILSON, SO. NORWALK, CONN. 
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Put your storage tanks on a DRY air diet 
with Lectrobreathers* 


The moist air they’re inhaling 


wastes money and destroys quality 


A tank breathes freely, as air 
passes through the charge of Acti- 
vated Alumina and is dried DRY. 
When a Lectrobreather needs re- 
activation, it is lifted off and a 
spare takes its place. 


Where volumes of air passing in 
and out of a storage tank are suffi- 
cient, a Lectrodryer* is used. Since 
its DRYing-reactivating cycle can be 
reversed as required, it stays right 


on the job. 


A processor was buying certain liquids in drums, 
at premium prices, because the moisture in the air 
the storage tanks inhaled injured their quality. 
Then he discovered Lectrobreathers, which feed 
only DRY air to the tanks. Now he buys in tank- 
car lots, saving on raw materials, saving on han- 
dling and holding quality constant. 

An oil company safeguards its fine lubricating 
oils against contamination by water from the 
time it is refined until it is safely packaged. They 
hold a blanket of DRY air over the oil by forcing 


the tanks to breathe through Lectrodryers that 


remove every trace of moisture from the air. 

Lectrobreathers and Lectrodryers will make 
certain that any tank, little or big, breathes only 
DRY air. Which to use is determined by the size 
of the DRYing task: A Lectrobreather has a color 
indicator which tells when it should be reacti- 
vated. Operation of a Lectrodryer can be made 
fully automatic. 

For help in selecting and applying the DR Ying 
equipment you need, tell your problem to 
Pittsburgh Lectrodryer Corporation, 303 32nd 
Street, Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 

In Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney. 

In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 

In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege, 





LECTRODRYERS DRY 


Ss 
WITH ACTIVATED ALUMINA 








ECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 





i 2 a cent ec kk he a cae ee a 
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_ DESIGNED FOR PRESSURE... 
~ PRODUCED FOR PERFORMANCE 


PRECISION RUGGEDNESS OF MIDVALE PRESSURE VESSELS 
OFFER UNFAILING SERVICE...INCREASED PRODUCTION 


Small vessels to withstand extra high pressures, or one of the largest 
forged steel high pressure vessels as shown below . . . Midvale makes 
them all. 

Precision control from the melting of the steel to the final machining is 
one of the secrets of the dependable service in every Midvale pressure 
vessel. Close cooperation of Midvale engineers in designing and buiiding 
assures satisfactory operation of the finished vessel. That’s why leaders 
in the chemical, refining and processing industries specify Midvale for 
pressure vessels. 

Whatever your specifications you'll find Midvale’s skilled craftsmen with 
their modern facilities and years of experience can build to your design 
or specification one piece hollow forged bodies of carbon, alloy or 


stainless steel. 


THE MIDVALE COMPANY 
NICETOWN ¢PHILADELPHIA 40, PENNA. 
Offices: New York, Chicago, Pittsburgh 
Washington, Cleveland, San Francisco 


Custom Steel, Makers T Gndeiley 


PRODUCERS» OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 
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STURTEVANT prey mae 


Crush or 
Granulate 

to Fine, Even 
Sizes without 





Cross section view illus- 
trating the crushing action 


CLIP AND MAIL COUPON TODAY 


These rugged crushers speed output of fines, cut reduction J] Sturtevant Mill Company 
costs. Desired fineness is quickly obtained by regulating | 100-A Clayton Street 
a. ne sicaais - ; Boston 22, Massachusetts 
hand wheel. “Open-door” accessibility permits fast, easy D eee 
cleaning. They crush fine . . . crush fast and do not clog. Fleece ee a cunelig describing 
AH js oe your Rotary Fine Crushers. I am inter- 
Available in output capacities from 1 to 30 tons-per-hour. | ested in crushing 
Write for catalog. | Name 


STURTEVANT MILL COMPANY I Street 
100-a CLAYTON STREET, BOSTON 22, MASSACHUSETTS City & State 
Designers and Monufocturers of: CRUSHERS @® GRINDERS @ SEPARATORS @® CONVEYORS 1 ve 
MECHANICAL DENS ond EXCAVATORS © ELEVATORS © MIXERS | Firm 
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New Honeywell Pressure Pilot ie 


@ Important Reference Data 


i ruggedness, too, the Pressure Pilot leads the way. It goes any- 
where... takes the toughest field conditions in stride. It makes 
a fitting companion, of course, for Honeywell’s Series 700 valve line. 
It has every other feature you need: easy adjustment of set point, 
positive overload protection, simple construction, quick reversi- 
bility, universal mounting; and best of all, the cost is surprisingly 
low. 

Our nearest engineering representative will be glad to demonstrate 
the Pressure Pilot for you right in your plant. Call him today... 
he is as near as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 
1904 Windrim Ave., Philadelphia 44, Pa. 


Honeywe 
































Internal view at top shows ar- 
rangement of elements depicted in 
diagram. External view at bottom 
shows Pressure Pilot with door 
closed. 


Il 


VALVE PROD uc T sS 


Write for new Bulletin 16-1, ‘Honeywell Pressure Pilot.” 


468 
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Sandvik 

water-bed 

conveyor for 
rocessing 
sed glass. 


Sandvik con 
veyors used 
in ovens 

for chemical 
processing. 


55-69 
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FOR BETTER PROCESSING 


cet 


SELT CONVEYOR 


IN 


aan Syd Ni: ene 


Sandvik conveyors, designed for specific jobs, have 
opened the door to faster, better processing in plant 
after plant. Perhaps a Sandvik unit can do the same 
for you. 


BASIC ADVANTAGES — Sandvik conveyors have a solid 


band of flat, stainless or carbon steel. The band pro- 
vides a smooth, hard, impervious surface that is easy 
to keep clean. It has a high load capacity and a long 
service life. It can be fitted with simple discharge 
devices that scrape material off at any point. It can 
be used to convey materials through ovens. Belts can 
be of any length or width. 


COOLING ARRANGEMENT — Sandvik conveyors can be 
built with a patented water-bed arrangement which 
cools from beneath . . . no water gets on top of the 
band. You can cool and convey, regulate thickness 
while cooling, cool and strip off gelatinous materials 
in sheet form, cool loose and pulverized materials, 
cool solids in sheet form and cool materials in layers. 


ENGINEERING HELP — Sandvik’s engineering department 
will be glad to help you determine where and how 
a Sandvik conveyor can improve your processing. 
Sandvik builds complete conveyors to fit the job. 


Write, wire or phone for further information. 


SANDVIK STEEL, INC. 


Conveyor Department 
111 EIGHTH AVENUE, NEW YORK 11, N. Y. © WaAtkins 9-7180 
Manufacturers of Steel Belt Conveyors for Over Thirty Years 


YN STEEL 
Ja BELT 
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There are Powell Valves made of the right 
materials’ to meet all requirements of the 
CHEMICALS AND PROCESS INDUSTRIES 


‘Powell Valves are available in the greatest variety of 
Corrosion-Resistant Metals and Alloys ever used in 
making industrial flow control equipment. 


The Wm. Powell Co. 
Cincinnati 22, Ohio 


Bell-O-Seal ‘‘Y'' Valve. Designed for higt 
vacuum service and for handling hazardous 
lethal, or malodorous fluids. Flexible metal 
e Stainiess Steel flanged bellows, enclosed in the body, completely 
150-pound W. P. Bolted seals interior of valve from outside 
ts and nuts in Stainless Steel atmosphere. Streamline design pro- 
to latest standards. Available i vides full flow area through valve 
1-resisting metals and alloys , Made with flanged, screwed, or 
welding ends in various corro- 
sion-resisting metals and 
alloys. Globe and Angle 
valves also available 


e with screwed ends 


Fig. 1832—200-pound Stainless Stee 
Gate Valve. Screwed ends, screwed 
a) inside screw rising stem 


2 in many other corrosior 





POWELL VALVES for CORROSION-RESISTANCE 
are available in the following metals and alloys 


Stainless Alloys Nickel and Bronzes—Acid, 
18-85 Nickel Alloys Aluminum, Silicon 
18-8S Mo Nickel Everdur 
18-8S Cb Monel Metal® Herculoy 
Misco “'C inconel® Ampco 
Durimet 20 Hastelloy Alloyst Ampcoloy 
115-135% Cr tron (A, B, C and 0) 
18% Cr. tron Ilium 
28% Cr. Iron 0-10 
25% Cr. 12% Ne 
Fig. 2491—150-pound O.S. & Y 2 Bm 3 Cast Irons Aluminum 
Alloy Steels Cast Iron Alcoa No. 43 
Carbon Steel 3% Nickel Iron Alcoa No. B-214 
3 4-6% Cr. 5% Mo Ni-resist® Alcoa No. 61 S-T 
sided through revolving bushing 3 35% Nickel Steel 
upper yoke, which has a cor ; 6-8% Cr. 5- 75% Mo Hard Lead Molybdenum 
8.10% Cr.11-15%Mo Silver 


piit wedg Stem is threaded and 


Fig. 1842—200-pound Bronze Solder Joint Gate “Registered trade names of the International Nickel Co., Inc 
Valve with inside screw rising stem, union bon- tA registered trade-name of the Haynes-Stellite Co 








net and tapered wedge: solid in sizes '4” to 44 
inclusive; double in sizes 1” to 3”, inclusive 


POWELL VALVES 


in Bronze, Iron, Steel and Corrosion-Resisting Metals and Alloys. 
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Molten Sulphur flowing into the storage vat 


Thousands of tons mined daily, 
but where does it all go? 


Te. around you in any grocery store and what do you see — 
canned goods of all kinds! Soups, vegetables, fruits, berries! Believe 


it or not, you're looking at merchandise that consumed a lot of Sulphur 
in the making. 


Tin cans are made of tin plate. Tin plate is made of sheet steel. Sheet 
steel is made with the help of sulphuric acid—pickling, as they call it, 
the process that removes scale preparatory to plating. In 1951, the 
sheet division of our great iron and steel industry is estimated to have 
consumed 140,000-ong tons of Sulphur in the form of sulphuric acid. 
That in itself makes quite a dent in our supplies of Sulphur. Add to this 
almost as much more for treating wire rod, plate, strip, bars, etc., and 
you can see that to make finished steel, regardless of form, the iron 
and steel industry must use lots of Sulphur in the form of sulphuric acid. 


Right here is an excellent example of the interdependence of all of 
our industries. To produce steel requires a lot of Sulphur. To produce 
Sulphur and other mined products requires a lot of steel. This inter- 
dependence of industries is one of the country’s sources of strength. 


Texas Gulf Sulphur Co. 
75 East 45th Street, New York 17, N. Y. 


Mines: Newgulf and Moss Bluff, Texas 
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Benzol Products Co. 
solves tough 
vacuum problem 
with Worthington 
Steam Jet Ejectors 


18 units installed since 1942 
for operation under extremely 
corrosive conditions 


Benzol Products Company of Piscataway, New 
Jersey, had a real problem on their hands. 

Until 1942, they were having extreme difficulty 
with maintenance and operation of their vacuum 
pumps due to the highly corrosive vapors resulting 
from their processes. In 1942, they replaced a vacuum 
pump with a Worthington corrosive resistant ejector, 
and it was so successful that they have now replaced 
all of the vacuum pumps for corrosive service with 
ejectors. Some of the units installed in 1942 and 1943 
are still equipped with their original nozzles and 
diffusers—in spite of 24 hour-a-day, 6-day-a-week 
operation. 

Corrosion—the one big problem—has been elim- 
inated by the material from which these particular 
ejectors are made—impervious graphite. 

Worthington’s experience with ejectors dates back 
to 1918. And today, there’s a Worthington model for 
every vacuum requirement—from atmosphere to 50 
microns absolute, single and multiple stages, con- 
densing and non-condensing, of stainless, bronze, por- 
celain, impervious graphite, Worthite, cast iron and 
steel. 

Write and tell us about your specific requirements. 
Worthington Corporation, Steam Power Division, 
Ejector Section, Harrison, New Jersey. 


WORTHINGTON STEAM JET EJECTOR MADE OF IMPERVIOUS GRAPHITE 
for corrosion resistance. Installation at Benzol Products Company 
plant in Piscataway, New Jersey, used on vacuum service in pro- 
duction of synthetic allethrin. This three-stage unit operates at 
2 mm Hg absolute. 








6 Big Advantages of Steam Jet Ejectors 


for Vacuum Service 


Initial cost is low. 

Operating costs are at a minimum. 

Maintenance costs are negligible. 

There are no moving parts. 

. Easy to operate. 

. They can be manufactured of any machinable 
material. 


. 
. 
. 
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CHEMICAL WATER TREATING INDUSTRIAL 


RIGERATION 
PUMPS EQUIPMERT MIXERS — 


i sei 
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WORTHINGTON 703-HP 9600-RPM STEAM TURBINE 
driving air compressor used in penicillin- 
making process at Commercial Solvents plant. 


Two years ago, a Worthington high-speed steam tur- 
. bine was installed in the Terre Haute, Indiana, penicillin 
plant of Commercial Solvents Corporation. Its high ef- 
9 600 ” rpm turbine ficiency and economical steam consumption plus its low 
maintenance demands have justified that selection many 

e times over. 
drives compressor In addition, use of Worthington high-speed, direct- 
drive turbines to drive centrifugal compressors or blowers 
makes possible a broad speed range, elimination of costly 
. ‘a a aaa speed increasing gears, and adaptability to various gov- 
In making enicillin erning arrangements for precise control under all oper- 
D ating conditions. Worthington’s design flexibility pro- 
vides you with the right type and size turbine for 
optimum performance—regardless of your requirements. 
for Remember, when you're considering turbines for 
driving compressors, the engineering of the turbine is 


just as important as the engineering of the compressor. 
Worthington’s long and complete experience in com- 


N aS seeeeiciiaiien a ‘ ‘ one f . 
Commercial Solvents Corp. rscc'wcneests oases cleanin 
poration, Steam Turbine Division, Wellsville, N. Y. 
he Be uaa bb # 


T-2-19 





CONDENSERS 


MULTI-STAGE TURBINE-GENERATOR FEED WATER BOILER FEED SURFACE 
SETS HEA PUMPS 


TURBINES 


A GREAT TEAM IN STEAM 


iia Jas tan all tet MES tht 
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A Plan That Gets the Most 
out of Centrifugal Pumps 


Easy-To-Install Maintenance 
Program Means Better Performance, 
Longer Life 


You can’t get maximum production 
when your equipment’s operation is 
constantly interrupted due to break- 
downs. Moreover, today’s equipment 
shortages make it increasingly more im- 
portant that you get all the life you can 
out of your present machines 

We'd like to suggest a maintenance 
plan that will help you get the most out 
of one of your most vital pieces of equip- 
ment—centrifugal pumps. 


Keep Informative Records 
If you haven't already done so, it’s a 
good idea to begin your maintenance 
plan by setting up a card index file so 
that you can catalogue each pump in 
your plant. Each card should contain 
the following information: plant pump 
number, size, manufacturer's name and 
style, serial number, date installed, and 
any other data which will help you to 
rapidly locate repair parts lists and 
facturer’s parts numbers. 
st of the card can be divided 
into a number of columns: Repair Date, 
Part Affected, Remarks, and Cost. A 
tvpical card is shown here 


CENTRIFUGAL 





PUMP MAINTENANCE CARD 


PUMP NO. MANUFACTURER 
SIZE MFGR'S ADDRESS 
DATE INSTALLED. MFGR'S SERIAL NO. 
LOCATION MFGR'S STYLE 








PART REMARKS cost 
































nation. You may find, for example, that 
a unit or group requires packing main- 
tenance about once every three months, 
and greasing once every four to six 
months, etc. 


Your next step is to arrange a plant 
schedule so that a particular pump may 
be shut down for maintenance at or be- 
fore these times. Thus you make it 
possible to do the maintenance work 
under proper and unhurried conditions 
to assure maximum conformity of pro- 
duction consistent with long pump life. 
In addition, examination of the card 
catalogue will guide operating and main- 
tenance personnel as to quantity of re- 
pair parts they should keep on hand. 


Make Periodic Inspections 


It is considered inadvisable to open 
pumps for inspection. 

Rather, recent practice is to let pumps 
stay on the line until such time as ex- 
ternal symptoms indicate overhaul may 
be required. These symptoms involve 
either a reduction in effective capacity 
because of wear at the internal clear- 
ance points or mechanical difficulties, 
such as vibration or noisy operation. 

Parts requiring most frequent re- 
placement in centrifugal pumps are: 
wearing rings, shaft sleeves, packing 
and bearings. 

The most important maintenance 
point on process pumping equipment is 
the stuffing box. It must be kept clean, 
cool, and lubricated —but packing is the 
crucial operation. A good packing meth- 
od will be discussed in a later edition of 
Pointers on Pumps. 

Don’t forget the frames, base plates, 
and supporting parts of your pumps. 
Good housekeeping often makes it easier 
to do a good overall maintenance job! 





= 

















f you’re careful to enter every main- 
tenance or repair operation on the prop- 
er card, it won’t be long before each 
card indicates a particular pattern of 
maintenance. 


Set Up A Maintenance Schedule 


Once this pattern is established for 
all the cards, you can set up a schedule 
of maintenance points for such items as: 
packing, greasing or oiling, painting, 
gasket replacement, and bearing exami- 


VERTICAL 
TURBINE 


The World's Broadest Line Assures You the Right Pump for Every Job 


474 


Can We Help You? 


Worthington makes more stand 
ard pumps than auy other manu 
facturer. Dont buy a ‘speciai” (at 
a higher price) without checning to 
see if Worthington makes it stand 
ard, 

If you do need a special, remem 
ber Worthingtou’s modern engineer- 
ing facilities, backed by the iongest 
and broadest experience lui the field 

our nearest District Otfice 

to Worthington Corpora- 
‘entrifugal Pump Division 
n, N 
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WORTHINGTON ANGLE GAS-ENGINE COMPRESSOR installation in a gas pipeline pumping station. 


Now... more horsepower, higher efficiency 
in Worthington Angle Gas-Engine Compressors 


New LTC-H compressor has all advantages 
of famous LTC plus high compression 


This new Worthington LTC-H Angle Gas-Engine 
Compressor—the latest Worthington advance in its 
engine-compressor design—is typical of the kind of 
improvement achieved by Worthington engineers 
throughout many years of leadership in the manu- 
facture and application of compressors and large 
internal combustion engines. 

The new high-compression engine-compressor has 
considerably higher horsepower ratings than its well- 
known predecessor, the LTC, but runs cooler and on 
less fuel. LTC-H users will find the new unit is built 


ENGINE-STARTING 
COMPRESSORS 


to give the same day-in, day-out service that has 
given all Worthington Engine-Compressors a repu- 
tation for extreme dependability throughout the gas, 
petroleum and chemical worlds in pipeline pumping, 
refinery operations, public utility gas distribution, and 
service in natural gasoline and pressure maintenance 
plants, petro-chemical and synthesis plants, and refrig- 
eration plants. 

Write for more information on this latest develop- 
ment in Bulletin L-690-B1B or let us know that 
you’re interested in conversion of your present unit. 
Worthington Corporation, Compressor 
Buffalo, N. Y. 


Division, 


K.2.16 


GAS ENGINE 
COMPRESSORS 


NO OTHER COMPRESSOR WILL OUTPERFORM A WORTHINGTON 
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for the vital job 
of cooling lube oil on 
these pumps and blowers 


Roots-Connersville high pressure rotary gas booster motor driven 


Roots-Connersville ghetto 
selected Ross Exchangers 


The ability of Roots-Connersville blowers, exhausters and 

pumps to maintain peak performance even under the 

most challenging conditions, stems from 98 years of 

experience in sound engineering and fine craftsmanship. 
This record naturally precludes any gamble with the 

quality of outside-built components. Logically then, the 

exchanger selected to fully safeguard lube oil tempera- 

ture must be of known quality and proven efficiency. Battery of Roots-Connersville turbine driven multi-stoge centrifugal 
Thus, to protect its reputation and match its claims — ee Ce ere eee 

of long-time durability and freedom from breakdown, 

Roots-Connersville has become a large user of Ross Type 

BCF Exchangers in both its centrifugal and rotary posi- 

tive type machines, especially on larger units like those 

shown. 
Ross Type BCF Exchangers are contributing to the 

peak performance of hundreds of thousands of machines 

produced by other leading manufacturers. Pre-engineer- 

ing, full standardization and mass production have made 

these compact, all-copper and copper alloy units vastly 

preferred throughout industry. e ; x 
Insist on Ross Exchangers for the machines you build, — 

: é Four Roots-Connersvilie multi-stage centrifugal air blowers, each 
buy or now operate. Write for Bulletin 1.1K5. equipped with a Ross Type BCF Exchanger 


KEWANE E- Ross Corporat ION 


1411 WEST AVENUE BUFFALO 13, N. Y. 
In Canada, Horton Stee! Works, Limited, Fort Erie, Ont. 


EXCHANGERS 


Roots-Connersville rotary positive steam turbine driven gas booster 
equipped with Ross Type BCF Exchanger 


kA am ai Aarne. ana —- OR ig. he Ae 


YR @ KEWANEE BOILER INAWANDA IRON 
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VERTICAL CLOSED-CIRCUIT 
“REDLER”\CONVEYOR-ELEVATORS 


A sanitary, dust-tight system of five 


REDLER vertical-closed-circuit, 

conveyor-elevators is used to handle 

alum, lime, ete., from hopper boxes 

to storage and then to feeder units 5] 

which send materials to water 3 € . 
processing operations. Totally en- ; 


for SANITARY, DUST-TIGHT 


spillage and permit a neat, dust-free 
installation in a minimum of space. 
REDLER Conveyor-Elevat. ’ 

meas movement of bulk chemicals at low cost 
ZIPPER Conveyor-Elevators 
Vibrating Conveyors ‘ r ‘ iy ‘ . . . 
In this modern filtration plant, an S-A System of five REDLER 
conveyor-elevators is employed to handle up to 20,000 pounds 
of chemicals per hour!...In minimum space!... At lowest 
cost per ton! Installations such as this are not unusual to 
S-A engineers—they have the experience and the equipment 


Belt Conveyors 

Screw Conveyors 

Bucket Elevators 

Pan Conveyors and Feeders 
Circular Bin Dischargers 
Centrifugal Loaders and Pilers to solve even the most complex bulk materials handling prob- 
TELLEVEL Bin Level Controls lems efficiently and economically. A line or two on your 
Ship Loaders and Unloaders letterhead will bring particulars promptly. 

Storage and Reclaiming Systems 

Box Car Loaders and Unloaders 


Bin Gates, All Types 
SEALMASTER Ball Bearing Units STEPHEN 3 


eAbamson 


Write for Bulletins 
on any of the above 3 Ridgeway Avenve, Aurora, Illinois MFG. CO, Los Angeles, Colif., Belleville, Ontario 


DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDL:NG EQUIPMENT 
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Built at Sun Ship, on the Delaware, these 
dehydrating towers now serve Western 
bomes and industries. 


Pioneers in prairie schooners blazed a courageous trail “across the 
and across the entire continent...in their 


wide Missouri... 
search for new opportunity. 


The industrial services of modern America have followed in that trail. 
Thriving farms, towns and cities mark sites where pioneers found 
only hardship... because American industry is truly “All-American.” 


Today, a/] America shares the benefits of 2// of America’s progress 
... because great companies develop and distribute the advantages 
latent in our natural resources ...and because great industries like 
Sun Ship can build and deliver, anywhere in the world, the gigantic 
equipment needed to convert petroleum and various chemicals into 
light, heat, power and the other productive forces which serve 
mankind’s comfort and progress. 





ON THE DELAWARE «+ CHESTER, PA. 
25 BROADWAY * NEW YORK CITY 
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ARE YOUR READINGS IRUE? 


CABINET TYPE I1E5101 





RACK TYPE 


TYPE JESIOIR 
f 
i 
i 
be 
eas 


INSTANTANEOUS 
a ELECTRONIC 


You may have the best instrumentation in the laboratory — in shop processes —on test 
and inspection lines . . . you may collect the most concise data . . . but the informa- 
tion gathered is worthless unless it is dependably accurate. The best instruments can 
give true readings only when the source of voltage is constant. 


There is no better way to maintain constant output voltage from a-¢ power lines than 
with a STABILINE Automatic Voltage Regulator type IE. This completely electronic 
device with no moving parts offers instantaneous correction of line voltage variation — 
waveform distortion not exceeding 3% — excellent stabilization and regulation. Numer- 
ous types are available in a wide range of ratings to fulfill the needs of your particular 
requirement. 


Send today for complete information on STABILINE Automatic Voltage Regulator type 
IE, and at the same time, ask about STABILINE type EM. Write to: 


1410 THURE AVE., BRISTOL, CONN. and ASK FOR SECO BULLETIN $351. 


STABILINE AUTOMATIC VOLTAGE REGULATORS 
POWERSTAT VARIABLE TRANSFORMERS 
VARICELL D-C POWER SUPPLIES 

VOLTBOX A-C POWER SUPPLIES 

SUPERIOR 5-WAY BINDING POSTS 

© POWERSTAT LIGHT DIMMING EQUIPMENT 


rue SUPERIOR ELECTRIC co. ?-SE- 
2 ee CONNECTICUT AST 
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HOW THE HURON MILLING COMPANY obtains 
“Cleanliness and Economy” through 


STANDARD 


One STANDARD-HERSEY dryer 
does work of 16 pairs of hot 
rolls, drying Monosodium 
Glutamate... 


Excerpts from correspondence 
indicate effectiveness of STAND- 
ARD equipment in solving dry- 
ing problems for Huron Milling 
Co., Harbor Beach, Michigan. 


April 16, 1951 


‘...a few years ago we were drying 
Wheat Gluten, the raw material from 
which we make our Sodium Glutamate, 
on rotating hot rolls at the rate of 
97.8 pounds of product per hour, per 
pair of rolls. 16 pair of such rolls were 
replaced by one of your 6’ x 60’ 
steam tube rotary dryers. The single 
rotary dryer handled the product 
formerly dried on the 16 sets of rolls, 
although its capacity was somewhat 
taxed in the process.” 





“Improvement in 
Cleanliness - - - - Economy” 


‘...one of our big reasons for going 
to the rotary dryer in preference to 
hot rolls was the improvement in 
cleanliness. What used to be a messy 
operation is now fully up to the high 
standards expected for a food product. 
Probably the largest saving is effected 
in reducing the manpower to operate 
the equipment— whereas, we used to 
have two men in a shift, a single 
operator now takes care of our 
rotary dryers.” 
(Signed) 
THE HURON MILLING COMPANY 


STANDARD-IZED drying pays! Read the case history at the right 
for another convincing proof of this fact. Why not let STANDARD- 
HERSEY “engineered for economy” drying methods go to work for 
you, too? Standard Steel Corporation possesses the experience, size, 
and facilities to handle any drying problem, anywhere in the world. 
STANDARD-HERSEY “Pilot” dryers are available at all times to 
pre-test products for customers and prospective customers. Write 
TODAY for complete 12 page Dryer Bulletin No. 524, describing the 
more than 30 types of STANDARD-HERSEY dryers. 


Dryers 
STANDARD STEEL CORPORATION 


5005 Boyle Ave., Los Angeles 58 * 419-5 Commonwealth Ave., Boston 15 
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THE NEW IDEA 
IN PANEL 
INSTRUMENTATION 


Taylor, pioneer in the 3-part control 
system, brings many new refinements 
based on extensive field experience 


1. Change from simplest to most complex control by 
simply unplugging one unit, plugging in another. 


2. Change from indicator to recorder or vice versa in 
only 10 seconds. 

3. One mounting for both controller and receiver — re- 
corder or indicator. 

4, Recorders or indicators can be mounted on the panel 
without welding, without drilling holes. 

5. Only piping connections required are air supply, con- 
troller output, and to variable transmitter. All other con- 
nections made automatically in self-sealing manifold. 
6. All adjustments can be reached without disturbing 
any connections. 


7. Mountings are extremely simple and rugged. 


8. You save panel space by mounting units a few inches 
apart. 

9. Receiver mechanism totally enclosed by protective 
sleeve. 
10. You save money on installation — thanks to simpli- 
fied piping and mounting. 


ADDITIONAL NEW FEATURES 
IN TAYLOR’S TRANSET* RECORDER: 


Continuous valve position indication on separate scale tells 
valve pressure at a glance. 


Chart read-back device gives easy access to past records 
without disturbing any function of the recorder or in- 
terrupting the record. 


New chart drive mechanism for greater convenience and 
greater dependability. 


Be sure to get information on the new and greater 
plug-in type Taylor TRANSET Control before you make 
any decision involving pneumatic transmission control. 
Taylor Instrument Companies, Rochester, N.Y., and 
Toronto, Canada. 


TAYLOR INSTRUMENTS MEAN ACCURACY FIRST 
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doing the job q ways Better 


with Sprout-Waldron BT Bay We: 
BLENDING 
EQUIPMENT 





W hen a Mid-South insecticide manufacturer installed 
Sprout-Waldron Intimate Blending Equipment two 
years ago, a better, more effective product was the prime 
consideration. This leading agricultural dust producer (name 
on request) knew all the advantages of perfect blending over 
old-fashioned mixing. ; 

But Sprout-Waldron engineering skill gave this company, 
like so many others, MORE than a better product. Sprout- 
Waldron Intimate Blending Equipment proved itself 9 ways 
better! This customer reports the installation: 

1. Improved product quality 5. Cut maintenance cost 

2. Increased efficiency 6. Removed dust hazards 

3. Saved labor 7. Improved sanitation 

4. Reduced operating costs 8. Operated more quietly 

9. Improved working conditions 

You get more when you specify Sprout-Waldron Intimate 
Blending Systems. Installation after installation proves this 
fact...in hard, cold, profit dollars. : ; 

Sprout-Waldron specialists can advise you on improving 
your product, safeguarding your personnel, boosting pro- 
duction and increasing your profits. Write for Bulletin 1-846 
today! Address Sprout, Waldron & Company, Inc.,15 Logan 
Street, Muncy, Pennsylvania. 


>_> 


» Available 


8 for the first time... 


a Full-Color 
Sound Film 


WITH! A 
HOUSAND 
UALITIES 


Oo 
Scientific schools and groups of 
esigners,engineers, metallurgists 
and technical societies can now 
secure the free use of this full- 
color sound film, the first pro- 
duced in the steel foundry 
industry. Available in 16 mm 
prints, the film is a 37-minute 
tour of the modern plant of 
Lebanon Steel Foundry. The 
camera follows jobs from the 
blueprints on the project engi- 
neers desk through steps of 
BS production to show, finally, a 
few of the many important uses 
of Lebanon quality Steel Cast- 
ings. Write for information on 
this exciting and educational film. 





ee LEBANON STEEL FOUNDRY 
Dept. F, Lebanon, Pa. 
fe In the Lebanon Valley 


sLEBANON 


3 / SPROUT-WALDRON | ALLOY AND STEEL 
Meee Ze Ln PROCESSING EQUIPMENT Ste MOO castings 


MUNCY, PA. 
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The Reader * 


HE ABC SYMBOL which is printed 

at the head of this page is, in a very real 

sense, your brand on this magazine. 
Those letters stand for Audit Bureau of Circu- 
lations. The symbol indicates that the magazine 
is a member and supporter of that Bureau. 

To the advertiser who contemplates using the 
magazine as an advertising medium, this symbol 
has a well-recognized significance. It tells him 
that the circulation records and practices of the 
magazine are wide open to the auditors of the 
Bureau, who check the publisher's claims and 
make public the precise terms and conditions 
under which subscriptions are obtained. And it 
assures him that the magazine stays in business 
by virtue of a demonstrated demand from its 
readers as shown by their paid subscriptions or 


newsstand purchases. 


B' T HERE we are concerned only with the sig- 
nificance of ABC to you as a reader. For 
when the advertisers, the advertising agencies, 
and the publishers founded the Bureau nearly 
forty years ago to help establish honest circula- 
tion figures, they unwittingly set up a coopera- 
tive institution that has become a major safe+ 
guard for the interests of the reading public. 

That is because membership in ABC consti- 
tutes one of the strongest guarantees that any 
publication can offer of its primary devotion to 
the interests of its readers. And by making that 
guarantee possible, ABC becomes a major safe- 
guard of the freedom of the press, an objective 
of exceptional importance in these days when 
the public is flooded with propaganda from so 
many sources. 


HE SUREST MEANS by which to preserve a 

free press is to keep it directly answerable 
to the reading public it would serve. It follows, 
then, that the survival of a truly free press must 
depend on its acceptance by that public; and 
that means in turn that the people must have in 
their hands some adequate means for holding 
the publishers responsible to them. 





No one has yet devised any means to that end 
more simple, more direct or more practical than 
the paid subscription or newsstand purchase 
price. The right to purchase or refrain from 
purchasing a publication gives to the readers 
and to no one else the power to pass judgment 
on whether that publication should continue to 
serve the reading public. 


Sis SUPERVISE this vital process, to check and 
certify the integrity of the publication’s cir- 
culation methods and claims, requires a strict 
and continuing audit of each publication’s suc- 
cess in meeting this test of its public acceptance. 
To that essential function the ABC has contribu- 
ted mightily by the conscientious performance of 
its mission. And that is why we are able to have a 
press supported, for the most part, by .dvertising 
revenues, but not controlled as to its circulation or 
content by any influence other than its readers. 

When an advertiser consults the ABC state- 
ment of a publication to ascertain the amount, 
the quality and the trend of its circulation, he 
does so in the legitimate pursuit of his own in- 
terest. But at the same time, inevitably, he is 
helping the ABC to keep the press responsible 
and responsive to the reading public. For, in 
effect, he is asking the publication to demonstrate 
through its circulation figures that it owes its 
standing to a voluntary demand by its readers. 


S° THE Audit Bureau of Circulations, by audit- 
ing and certifying paid circulations, has come 
to perform a vital service to the readers of this 
magazine and of every other member publica- 
tion. And in performing that service, it helps to 
maintain in our country a press that is answer- 
able to the reading public and to it alone. So 
long as the practices and principles for which 
ABC stands continue to prevail in American 
publishing, we shall find in it a sure support for 
a truly free press, responsible only to the public 
it serves. 


McGraw-Hill Publishing Company 
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YOU CAN CUT COSTS... 


DRUM RINSER 


This new, low cost unit pro- 
vides a fast, practical method of 
cleaning drums at chemical and 
petroleum plants and terminals 
— eliminating the need for re- 
turning drums to recondition- 
ing plants before every refill. 
To every industry using drums 
which can be cleaned by petro- 
leum-based solvents, it offers a 
route tolarge-scale savings. One 
oil company expects savings of 
$12,500 a year after installing 
a drum rinser and barrel filling 
equipment in a bulk plant han- 
dling 2500 barrels annually. 
Every inch of the interior 
surface of a drum is scoured in 
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WITH THIS NEW, 
SELF-CONTAINED 


less than a minute... sand and 
similar substances are removed 
without draining. No piping of 
air lines is needed — just one 
electrical connection. 

WRITE TODAY for prices 
and literature. 


Gilbert & Barker Mfg. Company 
West Springfield, Mass. * Toronto, Can. 


Take the 
Guesswork 
out of 


Fig. No. 
2500 


AUTOMATIC 
TANK GAUGE 
FOR ALL TYPES OF LOW PRESSURE TANKS 


Easiest to Install. Read. Operate. Maintain. 

No oil tank should be considered properly 
equipped without a dependable, gas-tight auto- 
matic Tank Guage' The new ‘““VAREC’ Figure 
No. 2500 Automatic Tank Guage can eliminate 
the many errors of hand guaging and will, in 
addition permit a host of ume and money saving 
advantaxes 

The Fig ». 2500 is also adapted for installa- 
tion of ; EC Electronic Remote Reading 
Gauging equipment and Electronic Hi-Lo Limit 
or Controller Switches. Write today for full in- 
formation or send coupon below! 


SS THE VAPOR RECOVERY 
SYSTEMS COMPANY 


2820 N. Alameda Street, P. O. Box 231 
Compton, California, U.S.A. 


MAIL COUPON NOW FOR NEW BULLETIN CP-3500 


THE VAPOR RECOVERY SYSTEMS CO. | 
2820 N. Alameda Street, P.O. Box 231 
Compton, California, U.S.A. 


Company & Dept ina atpieaatanl 


Nome ——— Title 


Street and No 


City and State__ ee 
3 3 
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BUILOER 
BUILDERS-PROVIDENCE 











FOR HEAT 
OR PROCESS 


NEED 

\ RECORDING, INDICATING, 
CONTROLLING : 
INSTRUMENTS 


For full information yn 
BUILDERS EQUIPMENT/for 
metering and contrélling 
flow of liquids, steapt, or dry 
materials, wEry, THtlise 
Providence, Ine, [Division of 
Builders Iron Aoundry), 458 
Horris Ave, Providence 1, 
Rhode Isignd. 


BUILDERS-PROVIDENCE 


WB See us in Booth 93 al the Power Show “El 


WHERE TO Buy 


Featuring additional Equipment Materials, Supplies and Service for ~ Process Industries 


DRYERS 
KILNS = 


For all purposes 


A complete steam plant backed 
undivided responsibility -« Ship 
completely assembled +» More 
80% thermal efficiency guaranteed « 
4-pass design a egy ft. of heat- 
ing surface per b. Built-in in- 
duced draft xe need of ex- 
pensive chimney « Simple installation 
- Clean, quiet operation « Heavy: 
duty construction assures long-lived 
dependability 


For complete details, write for Catalog 322 





Superior Steam Generators 
gre manufactured in 18 sizes 
trom 20 to 600 bhp. for 
Pressures up to 250 p.s.i. 
er for hot water heating 


\ 
7/ sb | 
Lye, ely 


FAM GENERATOR 


Factory: Emmaus, Pa. 


Exec. Olfices: Times Bidg, Times Sq, New York N.Y. 


























Manufacturers of 


— POWDERS 


| 
: 


50 BROAD ST. 
New York, N. Y 


W. P. HEINEKEN, Inc. ¢ 











Engineers & Manufacturers 
CONSTRUCTION 


CHEMSTEE COMPANY, INC. 


501 Chemsteel Bidg., Walnut St., Pittsburgh 32, Pa, 








ties for 


AGA v HANUIPACTURIG. CO.ING. 


Send data 


ACID-ALKALI-PROOF CONSTRUCTION 


on Engineering & Construction faci 


Plant: - HASKELL, 


NEW JERSEY , 








YATES COMPANY 
EXTRUDED PLASTIC PRODUCTS 


Precision Ext uders of Rods, Tubes, Strips, Special 
Shapes for builders har dware, chemical industries, 
electronics, furniture toys 


Send inquiries rommendationa. 


YATES ‘COMPANY 


2211 Cemetery Road Erie, Pa. 





WEIGH MATERIALS 
WHILE CONVEYING 


with the 
MERRICK WEIGHTOMETER 


MERRICK SCALE MFG. CO. 


171 SUMMER ST., PASSAIC, N. J. 


‘ 
‘ 
’ 
t 
é 
‘ 
4 
7 
; 6 
’ 
+ 
‘ 
‘ 
‘ 
6 
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PROFESSIONAL SERVICES 


PATENTS 
REPORTS 
TESTING 


PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 


CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 








R. S. ARIES & ASSOCIATES 
Chemical Engineers & Economists 
COMMERCIIAL CHEMICAL DEVELOPMENT 
Process Analysis ¢ Market Research 
Surveys--Technical and Econo 
Design & Initial Operation of Complete P’ — 
Licensing of New Processca & Produc 
New Pr oduct Development 
400 Madison Ave. EL-5-1430 New York 17, N. ¥ 








CONSULTING CHEMICAL ENGINEER 
Evaporation, crystallization, and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 
Dowtherm installations. 


309 South State Street Ann Arbor, Mich 


When you need 
a SPECIALIST 
in a hurry 


Chemical Engineering's Professional 
Service Section offers the quickest, 
most direct method of contracting 
consultants who may be available 
NOW. 


JAMES P. O‘DONNELL 


Engineers 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 


Design-Procurement-Construction Supervision 
Start-Up 


39 Broadway, New York 6 








Consulting Chemical Engineer 
DEVELOPMENTS — OPERATION 
CARBOHYDRATES INDUSTRY 

BY-PRODUCTS 
CARBON-DIOXIDE — WASTE DISPOSAL 


Packard Building Philadelphia, Pa. 














J. PAUL BISHOP | AND ASSOCIATES 
Pood 
Consulting and Engineers 
Chemical 

Specializing in 

Designing, Estimating and Engineering of New 
and Modernizing of Old Food and Chemical Plants 
and Processes. 

Internationally Known 

. Write P.O. Box 348 

Champaign Illinois 


KNOWLES ASSOCIATES 
Choemi al—Metallurgical— Mechanical 
Ingineers 

Design 
lete an Equipment 
wary Cc Eeimkoals Ore Dressing 
19 Rector Street w York 6, New York 
Bowling Green 9-3456 


SANDERSON & PORTER 


gineer and 
Constructors 


New York Chicago ° San Francisco 














CARL DEMRICK 


Technical Translations 
Send for Circular 


58 So. Broadway Yonkers, N. Y 


KOHN & PECHENICK 


Consulting Chemical Engineers 


Plants Process Equipment 
DESIGN 
Reports Trouble-Shooting Appraisals 


262 Huron St Brooklyn 22, N. ¥ 


Engineers 
Plant Design & Surveys covering Chemical, Elec- 
trochemical and Metallurgical Production; Trade 
wane Disposal Water Supply & Treatment; 
Analyses & Reports 


Greenville South Carolina 














RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 
Engineering and Economic Studies 
Design —Development— Research 


Lincoln-Liberty Bidg Philadelphia 7, Pa 


THE KULJIAN CORPORATION 
© Engineers © Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad St Phila, 21, Pa 
Offices Throughout the World 


MARCUS SITTENFIELD 


} 


Consulting Chemical Engineer 
Plants - DESIGN - Equipment 
Economic - SURVEYS - Technical 

Process - DEV ELOF MENT - Product 
Registered Professional Engineer 
1411 Walnut St Philadelphia 2, Pa. 














EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 
Organic and Inorganic Chemistr} 
Processes Products 


250 East 43rd St New York 1 


MARCO COMPANY, INC. 


Researchers——Machine Designers—Consultanta 
Specializing in the development of continuous 
processing methods and special equipment for 
chemicals, food and other products. 


Third and Church Streets, Wilmington 40, Delaware 





FOSTER D. SNELL, INC. 
Seecerah Chemists and Engineers 
\ staff of 75 including chemists, engineers, bac 
teriologists and medical personnel with 10 1 stories 
aboratories and a pilot plant are available for 
solution of your chemical and engineering 
ms. 
Write today for Booklet No. 3 
The My 1 mic: bal Consultant and Yeur Business’ 
29 We Sth New York 11, N. ¥ 














FRASER-BRACE 
ENGINEERING CO., INC. 


Desions Engineers & Constructors 


Hydro Elect ic Developments 
Metallurgic al Explosiy «& industs ial Plants 
mical & Process Industries 
Railroads Tunne rt Facilit ies 
10 East 40th St., New York 16, N : 


C. L. MANTELL 
Consulting Chemical Engineer 
Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y 


NICOLAY TITLESTAD CORPORATION 
Chemical Engineer 

Design Consultation Compkte Plants 

sulphuric aicid phosphoric acid 

nitric acid oxidation of ammonia 

nitrogen products acid concentration 

surplus dioxide carbon bisulphide 


11 W. 42nd Street, N. Y. 18 PE-6-0010 











GEORGE H. KENDALL 


Consulting Mechanica 

Cost Reduction Studies; TF 

Redesign Existing Products tor 
Trouble Shooting Production, Desig 
Specialists Automatic Machinery 
New Developments t Investigati ns 

New Products & ocess EB seering Studies 
P. O. Box : 1923 


( 504 
Norton Heights Darien, Connecticut 








MELVIN NORD, DR. ENG. SCI., LL.B. 
Consultant in Legal and Technical Problems 
REGISTERED PROFESSIONAL ENGINEER 
CHEMICAL ENGINEER 
PATENT ATTORNEY 


664 Putnam Detroit 1, Mich 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraisals 


80 Broad Street, New York 4 
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ANALYST 


At least 2 to 3 years experience preferred; 
chemistry, physics or metallurgy background; 
to conduct chemical and spectroscopic analysis 
and mineral assay. Start as assistant analyst 
for training to become chief analyst in about 
@ year. This is a permanent position with 12 
month appointment on the staff of the School. 
Salary commensurate with experience and 
training. 


Apply to: Associate Director 
ENGINEERING & MINING 
EXPERIMENT STATION 


School of Mines & Technology 
RAPID CITY SOUTH DAKOTA 














a ot 4 No.): Address to office nearest you 
NEW YORK: 830 W. 42nd St. (36) 
CHIOAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post 8t. (4) 





POSITIONS VACANT 


RECENT PAPERMAKING or chemical engi- 

neering graduate with some technical ex- 
perience in paper or paperboard desirable. Man 
selected will be responsible for product and 
process development work as a member of the 
technical staff in a progressive, integrated 
midwestern board mill. Excellent advance- 
ment opportunities exist. In replying, give 
complete background of education and experi- 
ence along with salary requirements. P-5408, 
Chemical Engineering. 


SELLING OPPORTUNITY OFFERED 


REPRESENTATION WANTED: Wel) estab- 

lished Manufacturers’ Selling Agency desires 
additional equipment applicable to petroleum 
refineries, chemical, industrial and power 
plants for Metropolitan New York district. 
RW-5416, Chemical Engineering. 


EMPLOYMENT SERVICES 


SALARIED PERSONNEL, $3,000-$25,000. This 
confidential service established 1927, is 
geared to needs of high grade men who seek a 
ehange of connection under conditions assuring, 
if employed, full pretection to present position. 
Send name and address only for details. Per- 
sonal consultation invited. Jira Thayer Jen- 
rol Dept. B, 241 Orange St., New Haven, 
‘onn. 


POSITIONS WANTED __ 

CHEMICAL PRODUCTION Supervisor, B.Ch.E, 

Age 31, Variety of experience in food process- 
ing. Desire position of high responsibility and 
good future. PW-5346, Chemical Engineering. 
GEOLOGIST-ANALYTICAL Chemist—4 years 

experience on ceramic and mineral assay 
work—Age 29—Willing to go anywhere. PW- 
5616, Chemical 1 Engineering. 


"SELLING ¢ OPPOR’ TUNITIES WAN’ TED 


AGGRBSSIVE, FINANCIALLY _ respensible 
=a seeks one or more accounts NY-NJ 
Area. Ch.B. 1939. Resume—references. 
RA-5378, ro Engineering. 
SALES ENGINEERING organization with es- 
tablished following in chemical, Pharmaceu- 
tical and allied industries, desirous to represent 
additional processing equipment manufacturer 
in New York, New Jersey, Delaware and Penn- 
sylvania. Commissien only. RA-4930, Chemi- 
eal Engineering. 


WAN TED 


ANYTHING within reason that is wanted in 

the field served by Chemical Engineering can 
be quickly located through bringing it to the 
attention of thousands of men whose interest 
js assured because this is the business paper 
they read 





ENGINEERING 
REPRESENTATIVE 


Engineer, a omsleres as Sales 
an 





ot 
company serving vo oly leading indus- 
trials . . with college, operating, design, 
sales and executive experience, is form- 


SEARCHLIGHT SECTION 


PROJECT ENGINEER 


National Engineering and Construction Compa ny seeks an 


experienced Project Engineer with several years o 
for work in the Midwest. 


engineering backgroun 


petroleum 


This man must be capable of taking complete charge of a job, 
supervise layouts and design, select plant equipment, and 
maintain amiable customer relations. 


In applying furnish a detailed resume of your education, 
experience, references and a recent snapshot. Salary opeti. 


P-5370 Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Il. 








CONSTRUCTION 
SUPERINTENDENTS 
& ENGINEERS 


Large chemical company requires con- 
struction superintendents and enginet,rs 
for regular full time positions in central 
and eastern U. S. location. Chemical 
plant experience beneficial. Must be 
willing to travel. Full details of experi- 
ence, age, salary expected, and when 
available for work, must be given in 
first letter. 

Write Box CE744, 221 W. 41 St, NY 


nnn - me ingymenyl hp tigen oe ag 
Licensed nor eaten of ce In de- 
“zpotieat n i maul pment L 
man- 
‘epruantatve ono o artnership or 
coceperebte basis. om- 
ploye 
Describe organization & products handled. 
80-5591, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 














CHEMICAL ENGINEER 


Large Central New York heavy chemical manufac- 
turer has attractive permanent position for Chemi- 
cal Engineer, preferably with seme industrial 
experience, for process design and pilot plant 
work, with some traveling to several plants. ‘eply 
in detail to: 
P-5617, Chemical Rnsinesring 
330 W. 42nd St., New York 36, N. Y. 





CHEMICAL PLANT 


WANTED 


We are now manufacturing over $20,000,- 
000 in various lines and wish to expand by 
acquisition of assets or stock of one of 
more industrial companies. In our nego- 
tiations the sellers’ problems and wishes 
will receive full consideration. Present 
personne! will normally be retained. 
Address all replies 
“Confidential” C. J. GALE, Sec. 
233 Broadway, N. Y. 7, N. Y. BA 7-1819 








ENGINEERS 


If you have a background in powdered metals 
and ceramics, and if the field of research 
gives you the challenge and excitement of an 
interesting assignment, a Midwest Manufac- 
turer has an opening in the $12,000 to $15,- 
000 range. Your replies should be complete 
with training, experience, salary progress, and 
pertinent facts. Replies confidential. 


P-5632, Chemical Engineering 
620 N. Michigan Ave., Chicago 11, Ill. 











CHEMICAL ENGINEER—Wanted 


Well established, progressive manufacturing com- 
pany requires sales engineer—either trained or a 
beginner—for work in Southern States. An unusual 
and challenging opportunity for resourceful, tactful 
and energetic person. Car and traveling expenses 
furnished. Good salary plus incentive ° 
P. ar Chemical Engineering 
330 W. 8St., New York 36, N. Y. 








ing a pany to rep 
serving ch 1 and plants. 
Would like to handle several allied prod- 
ucts, such as h exchangers, pumps 
and control systems, in eastern 

and New England. Problem 

and application Seabee tora tale aide = 
keynete of each sale, 


RA-5350 Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 


ind: jel 




















CHEMICAL ENGINEERS 


An active, confidential service! 
Interview at your convenience. 

Call, write, or wire 
GLADYS HUNTING (Consultant) 
DRAKE PERSONNEL, INC. 

7 W. Madison St. Chicago 2, Ill. 








Are You About to Retire? 


You may need to retire from your pro- 
fession but you need not retire from 
Life, from interests, from friends of all 
ages. It is easy to retire in Florida. Let 
us send you free, full details and new 
color booklet on Gainesville, Florida, 
in the heart of Florida’s richest year- 
round farm and grove lands. You can 
add to your retirement happiness a de- 
pendable income from truck gardening, 
flower growing, cattle or poultry pro- 
duction. Low-cost land, mild climate, 
good fishing, cultural activities galore. 
In addition the University of Florida at 
Gainesville offers courses in many 
fields for people of retirement age. 
Your experience in life may meet all 
admission requirements to enroll as a 
student. 

Gainesville is a friendly town and a 
warm welcome awaits you. Write to 
day for full, free details. 


Address 


CHAMBER OF COMMERCE 


Room 105 Gainesville, Florida 
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YOU MAKE IT—WE TAKE IT 
AND FOR SPOT CASH TOO 


You Produce and We Pay You Immediately 
Selling 1s Our Responsibility 


WE BUY 


On Contract or Order: 


Industrial Chemicals 
Insecticides & Pesticides 


We have an Aggressive Sales Organization in the U. S. 
and offices in Europe, South America and the Orient. 


REPUBLIC CHEMICAL CORP. 


1924 


Est. 
94 Beekman St., New York 38 


Pigments 
Fertilizers 


Coal Tar Derivatives 
Chemical Specialties 


REctor 2-9810 








NEW MOTORS “X-PROOF”” 


AC — 440, HI- TORQUE 


1750 


— oo ® ae 5 
HP EST. 50 TEFC 
RE ra 3 1750 
28: 


1 
1750 Sp, Pr. 
1750 


Aonnaa 


1750 

1750 TEFC 

1150 TEFC 
1750 


SRB 


639 1150 
63 1150 SP/Pr. 
25% to 50% Disc. from Wholesale 
S. M. DAVIS 


510 LASALLE ST., ST. LOUIS 4, MO. 














WANTED—SURPLUS 
Dyes - Chemicals - Pigments 
Plasticizers - Solvents 
By-Products - Wastes - Equipment 


CHEMICAL SERVICE CORP. 
80-04 Beaver St. New York 5, N. Y. 


NEW DISTILLATION COLUMN 
4’ x 37’ capacity 540 gal. of acetone per 
hour; Can be used for other liquids. Has 21 
trays w/ bubble caps; plans & photos available 

PRICE—OPEN TO OFFERS 
EVEREADY 
805 Housatonic Ave 
CONNECTICUT 4-9471 


Bridgeport 








WANTED 
Vocuum Dryers, —— Duty Mixers, Reactors, 
Kettles, Columns, aor Filter, Pulverizers, 
Filter Presses, $/§ and non-corrosive Tankage 
Idle or Set Up Plant. 
P. O. BOX 1351 
Church St. Sta. New York 8, N. Y. 


AUTOCLAVE éiAw:xnox 


500 ga!l.—Steel—Horizontal—300+ 


internal pressure ASME jacketed—agitated 
Good operating condition 


ARTHUR PROCESS EQUIPMENT CO. 


135 B’way, N.Y.C. BA 7-7026 


142” Style 508. 
$35.00 each 


ALVES 
gs ee oa Stainless. 
eac 
2 inch. Porcetain, 

Pp eye ‘a, Porcelain. Cat. C2617! 25.00 
each. Unused 

Many other valves. New & good used 
PUMPS 
Byron-Jackson ““PUP’’ Pump. Heavy duty. With 

8 cylinder Mod 36 Chrysler Engine. Guaran- 
teed New War Surplus. $1995 
Laboratory compressor with tank & fittings. 125 

Di New manufacture, from surplus ma- 
Comnlete $125.00 
New or re- 
conditioned and guar. Let us know your emergency 
power requirements: in any capacity 


HARBER INDUSTRIALS 
3520 W. Ogden Ave. Chicago 23, Illinois 


Prices are FOB Chicago Material subiect to 
prior sale 











WANTED 
SPENT NICKEL AND 
TUNGSTEN CATALYSTS 
All Types; Any Quantity 


SERO METAL REFINING CORP. 
284 Meserole St Bklyn 6, N. Y. 


STAINLESS STEEL 
PREMIER COLLOID MILL 


Paste type, direct coupled to geared-up 30 
H.P. motor. 8’ Rotor at 7200 R.P.M. Jacketed 
for heating or cooling. Operated 15 hours 
Guaranteed condition at 50% factory cost 


Windemere Sales Co. Red Hook, N. Y. 








CHEMICAL PLANT 
FOR SALE 


Located in Scranton, Penna. area 


Two acres—One half with buildings 
totalling 55,000 sq. ft. 


Railroad Siding—Main Highway. 
Non-restricted. 
Very Low Price. 


PEREZ EPSTEIN 











1421 WN. 6th St. Phila. 22, Pa. 





AVAILABLE CUSTOM REFINING FACILITIES 
@ Distillation @ Extroctions 
es ti @ Fracti 

Drom Lots—Tank Cars 





@ All Types of Crude Mixtures 
@ By-Products, Residues, Wastes 
@ Contaminated Solvents 


TRULAND CHiemicat & 
ENGINEERING CO., INC. 


Box 426, Union, N. J. UNionville 2-7360 





PRESSURE VESSELS 
IMMEDIATELY AVAILABLE 


1D dia. x 40’ long x 2'2” to 3” shell. 
”. WP %00 and 500 psi 
to 2'2” shell ‘Heads 


2” shell. Heads 2'4”. WP 
300 psi rad 900° F 
All used, good condition, seam to seam _ lengths. 
code welded construction. Built by A. 0. Smith 


Corp. Located near Chicago, Ilinois 
Prints, prices available on request 


Kinslow Power & Equipment Co. 
817 So. Boulder 
Phone—55914 





TULSA 14 OKLAHOMA 





Need STAINLESS STEEL? 








FOR SALE 
COMPLETE PLANT FOR PROCESSING 
TIN AND TUNGSTEN ORES 
PLANT AND EQUIPMENT LESS 
THAN ONE YEAR OLD. 
Possession Within 30 Days. 


BO-5522, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 


© SHEETS @ PLATES 
@ BARS @ TUBING 
@ COILS 


For Immediate Delivery From 
Our Warehouse Facilities. 


Located in Texas. 


Eastem METALS CORP. 


74 Lockwood St., Newark 5, N.J. 
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NO MATTER WHAT YOUR CHOICE 


BE SURE TO VOTE 


BUT WHEN IT COMES TO EQUIPMENT 


YOUR BEST CHOICE IS "CONSOLIDATED" 


FILTERING EQUIPMENT 


2—212 Sweetland Filters for 36 leaves on 
4” cc 


10—Shriver 42’x42”, Iron Filter Presses, 
Plate & Frame, 18, 27, 36, 54 chambers, 
1” cake. 

16—Sperry 18’x18’, Iron, P & F, Filter 
Presses, closed delivery, 11 chambers. 

1—American Disc Filter 6’ dia., 2 disc, 100 
sq. ft. filtering area, with auxiliaries. 

1—Shriver, iron, steam heated, 30’’x30", 
20 chambers, 1” ca 

1—8’x12’ Oliver Lead-Wood Vacuum Filter 
Acid-Resisting. 

3—Oliver Le ° ne incl. 8x12’, 
11’°6’’x14’, 11'6’’x 

1--ALUMINUM + and aoe PRESS, 30 
x30", 45 chambers, 1” ke. 

1—Sperry, 24x24" P& F rFulter Press with 

chambers, 2” frames. 

1—37 Sweetland Filter with 20 

leaves, 4” c.c., NEW 1951. 


steel 





DOUBLE DRUM DRYERS 


1—42" x 120” Buflovak Atmospheric 
S/S F seaciaedian S/S Elevator, S/S 
ood. 


4—5‘ x 12’ Buflovak Atmospheric. 
2—32" x 90” Buflovak Atmospheric. 
1—32" x 72” Buflovak Atmospheric. 








EVAPORATORS 


1—Quadruple Effect Evaporator, calan 
dria type, brass tubes, 14,000 sq.ft. 
H.S.; excellent condition; still erected; 
complete with piping, etc. 
Mojonnier S/S Vac. Pans, 3’, 4’, 5’, 6’. 


VIBRATING SCREENS 


Tyler Hummer 4’x10’, 2 deck, with 2 


vibrators. 
Battery of two 3’x5’ Tyler Hummer, 
Type 33, with Generator Set for both. 
3’x8’ Selectro, single deck. 
—-3'x6' Selectro, double deck—rebuilt. 
—18"'x5’ Selectro—rebuilt. 
-Day S/S single deck, 40°’x84”’. 
Tyler “Rotap’ Testing Screen AC 
motor. 


ROTARY KILNS & DYERS 


3—Vulcan Iron Works 6'x60, complete, 
each with 3’x50° Rotary Cooler. 

1—7'x45‘ Link Belt Kiln, complete. 

1—7°6"x125’;  1—8’x135’ Allis 
Rotary Kilns. 


Chalmers 


4—Ruggles-Coles Direct Heat Rotary Dry 
ers—Class XF4—54’’x25’, 2 Class XF 
5‘x40’. Also L-B 2°7’x10' Roto Louvre; 
three 3°xS0’; 5’x30'; 5‘xS0’; 6'x40’; 6’x 
60°; 7’x70’ 

3—6’x50’ Louisville Rotary Steam Tube. 

1—4‘x8' Flaker or Cooling Roll. 

1—5‘x33' Rotary Vacuum Dryer, jacketed 
shell; 1—20°x8', jacketed, with dust 
collecter and condenser. 





PEBBLE MILLS 


All porcelain lined 
4—5’ x 4’, 235 gal. 
3—6’ x 8’, 800 gol., 
burrstone lined. 
i 24 porcelain lined, 125 gal., 
(~Sastoene 24 x 36”, 25 gal. 


porcelain and 








PULVERIZERS 


3—25047 Raymond High Side, 4 rolls, one 
with “whizzer’ air classifier and oil 
journals; mill equipped with Raymond 
exhausters, cyclones and piping, 2—50 
HP 3/60/2200 volt motors with ea. of 
two mills. 

1—4’6x7' Ball Mill, Allis Chalmers, iron 
lined. Used 100 hours. 

3—Mikro Pulverizers, 2SI, 4TH. 

1—6"x15" Sturt. Jaw Crusher, to 12". 


1—24"x15" Sturtevant Crushing Rolls, bal 
anced type. 


JACKETED KETTLES 


2—500 gal. steel] jacketed closed agitated 
Vacuum Reactors. 


6—Dopp C.I. 80, 100, 150, 350, 600 gal. 

7—Steel, agitated, 350, 500, 700, 800. 

1—300 gal. stainless steel, 1002. 

2—700 gal. closed, with Simplex Turbo 
Mixers, reduction drive, m.d. 

3—9500 gal., welded, agitated, open. 

29—Aluminum and Copper, 30 gal. to 600 
gal., some agitated. 





NEW STAINLESS STEEL 
FABRICATION 


We have available excellent facilities 
for fabricating Stainless Steel Tanks, 
Kettles, Condensers, Reactors, Auto- 
claves, Distillation Columns, Filter 
Presses, Heat Exchangers, etc. 

ASME Code Construction 
Will gladly furnish estimates to your 





specitications. 











SPECIALLY PRICED 
FOR QUICK REMOVAL 


6—Devine £28 Vacuum Shelf Dryers 
each 20 shelves 59” x 78", suitace« 
condensers and vacuum pumps. 

2—Ball & Jewell +2 Rotary Curters. 

1—Tolhurst 48” steel basket Centritu- 
gal, suspended type, bottom dis- 
charge. 

4—Traylor, yume Mills, su tT x 
0’, 18’ J , each 

stone- a scoop pebble 
charge, clutch pulley. 

Still installed in one plant as operated, 

with all accessories as used. 











DRY POWDER MIXERS 


Kilby jacketed Horiz. Ribbon Mixer, 
450 cu. ft. capacity. 

—Howes 3,000, double ribbon. 

Day Size F, 18504; 1—Howes 1,800+ 
dbl. ribbon; 1—Munson Rotary 1,0002 
batch; 1—Day 4002. 


MISCELLANEOUS 


—42"" Stainless Steel A.T.4M. Co. Cen 
trifugal, 40 H.P. Motor. 
Tolhurst 40° monel Centrifugal. 
13,500 gal. Stainless Steel Tank, closed, 
agitated, S/S coils, m.d. 
Labour S/S pumps, 5 & 10 H.P. 
Buflovak 6’ dia. Vacuum Crystallizers; 
1—6’ dia. Atmospheric, jacketed. } 
6'x14' Hardinge Rotary Counter Cur- 
rent Classifier, also for dewatering or 
scrubbing. 
Dorr two-stage Classifiers, each with 
two rakes, total length 27’, gear re- 
ducer and motor. 
Davenport 3A Dewaterer, with speed 
reducer and 5 HP AC motor 
-Mechanical Cooker, 5‘ dia. x 16 long, 
jacketed, agitated, Insur. Certificate. 
1—Copper Rectifying Column, 6 sections, 
30” dia. x 33° high, bubble cap type. 





BAKER PERKINS MIXERS 


—— , size 30, type X-B5, 
welded 











IDLE MACHINERY ? 
WE BUY FOR CASH 








m= SEND LIST—— 
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AGITATORS 


3 HP, 14.56 RPM Patterson. 

10 HP, 56 RPM, Patterson, XP. 
1 HP, 1150 RPM, Lightnin, XP. 
v2 HP, 1150 RPM, Lightnin, XP. 


CENTRIFUGALS 


40” perforated, steel, Tolhurst. 
40” perforated, SS, Fletcher. 
40x60” Bird, rubber covered. 
36”x50” Bird, rubber covered. 
24” Bird, CH, SS, series 200. 
18”x28” Bird, SS. 


ROTARY DRYERS—KILNS 


10’x90’x9/16” Allis-Chalmers. 
8'x80'x34" Vulcan. 
7’x125'x2". 

7'x60'x34" with lifters. 
7'x45'x4". 

6’x27’ Louisville, 412” SS tubes. 
6’x14’x9/16" Struthers-Wells (NEW). 
5’x67‘x5/16” with lifters. 
4'6"x50’ Vulcan. 

4'6"x40'x3”. 

4'x35‘x4" with burner. 


DRYERS—MISC. 


3‘x15’ Rotary, Vacuum, Jackt'd., SS clad. 
32x72” Double Drum. 


30”x8' Stokes, Rotary, Vacuum, complete. 


5‘x6’ Blaw-Knox, Atmos., single drum. 
24”x28'9” Proctor & Schwartz Conveyor. 
8’x94’ Proctor & Schwartz SS Conveyor. 
6'x40’ Proctor & Schwartz Conveyor. 


FILTERS 


#7 Sweetiand, 2” spacing, 28 leaves. 
36”, 35 chambers, center feed, open. 
30” Shriver, skeleton. 

12” Sperry, aluminum chambers. 

116” x 18° Oliver, all steel. 

8x12’ Feinc, all steel. 

8’x10’ Oliver, wood and steel (3). 

8’x8’ Oliver, lead covered. 

4'x5'3” Oliver, all steel. 

3’x4’ Oliver, steel. 





REACTORS—KETTLES 


2000 gal. agit., jackt’d., 200 PSI (3). 
1000 gal. 54x7’x34”, 300 PSI. 
500 gal. Pfaudler, type LL. 
400 gal. Pfaudler, jackt’d., agit. 
40 gal., SS, jacket 40 PSI. 


TANKS & PRESSURE VESSELS 


135,000 gal. 30’x26’ with coils. 
16,000 gal. 96’x45’x34” 150 PSI, ASME. 
12,000 gal. 8’x32’x14" (NEW). 
8,500 gal. vert. 8’x23’x5/16” (NEW). 
8,200 gal. 70’x40’x2” 390 PSI (4). 
6,000 gal. 8’x15’x3¢” ALUMINUM. 
4,100 gal. vert. 5’x28’x1%4” (NEW). 
3,400 gal. 7'4’x10'x3¢”, type 430 SS. 
1,250 gal. 4’x14’, 106 PSI. 
1,050 gal. 4'x12'xY4 “, 106 PSI. 
6,500 gal. TANK CAR TANKS. 


TANKS—LEAD LINED 


1200 gal. 5’x8’x%”. 
900 gal. 5’x6’x5/16” agitated. 
525 gal. 42’x7’x’4" agitated. 


MISCELLANEOUS 


S. S. BUBBLE CAP COLUMN, 6’x29’ 
RUBBER LINED TOWER, 24''x94” 

FULLER ROTARY COMPRESSOR, C80. 
BRAUN HEAT EXCH., 1035 sq. ft., 250 PSI. 
SCRAPER CONDENSER, ALUMINUM, 8’x15’. 
APRON CONVEYOR, 3’x34’. 

FULLER KINYON PUMP 5”. 

S. S. RIBBON CONVEYOR, 16”. 

RAYMOND #1 PULVERIZER. 

DIGESTERS, 3900 gal. ASME 75 PSI. 
FLAKER, BLAW KNOX, 5’x6’. 
KOMBINATOR, S. S. Model 200. 
MAGNETIC BELTS, 30’x7’5’’. 

DAY, 3-ROLL MILL, 16’’x40”. 

PADDLE MIXER, double shaft, 1050 gal. 
DAYTON MIXER, Model 422, 100 gal. 
POWDER MIXER, 2200 cu. ft. 

COLTON PRESSES, Model 200RP. 
NATIONAL TRANSIT PUMPS, 6x6x18. 
VACUUM RECEIVERS, 4’x54”’. 

STILL, 600 gal., copper, 100 PSI. 
PACKAGE MACHINE WRAPPER, Model N4. 
MERRICK WEIGHTOMETER, 20 T.P.H. 


ASK FOR OUR CURRENT CATALOGUE @ SEND US YOUR SURPLUS EQPT. LISTS 


é PHONE OR WRITE FOR COMPLETE DESCRIPTIONS, PRINTS & PRICES 7 
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BEST BUYS 
AT MEC 


a 48” Type 347 8.8. Centrifuges, Sus. 

tyle. 

1—Rotex Screen 40”x120" M.D. 

3—Lee 300 gal. Type 316 S.S. Jack. & Ag. 
Tanks 


1—Buflovak 6’ Jack. Vac. Crystallizer 
~——e Bubble Cap Columns 27” and 


6—Bucket Elevators 8’ to 40’ overall 
1—Devine 13 shelf 40x43" Vac. 
1—Stokes 6 Shelf 24’x36" Vac. Dryer 
1—Stokes Dryer Double Drum 48”x108” 
1—Buffalo Dryer Double Drum 42’’x120” 
5—Filter Press 18” to 42’°Wd Plate & Frame 
2—Sperry 36” Filter Presses, Hyd. Closures 
8—Stainless Steel Jack. Kettles with Ag. 
100 to 950 gals. 
2—Cast Iron Jack. Kettles 250 & 800 Gals. 
1—Stainless Steel Jack. Mixer 75 gals. 
1—Day D-8 Jack. Mixer—800# Cap. 
7 £ P Mixer 100 Gallon, Sigma Blades 


-—_- Pulverizers 2 TH and 2 FF—10 


1—Gruendler W.B., Jr. Pulverizer 10 H.P., 
A.C. Motor 

1—Robinson Size 1212, Rotary Cutter—10 

P, A.C. Motor 

1—Raymond 16” Screen Mill—5 H.P. A.C. 
Motor 

3—Stokes “F’ Single Punch Tablet Ma- 
chines 

8—S.S. Tanks 100 to 5700 gals. 

3—Horiz. Steel Tanks 3000 to 12000 gals. 

6—Stokes 212C Vac. Pumps W.C. 100 C.F.M. 

1—Day Jack. 30 Gal. Giant Kneader & 
Mixer 


Send for your copy of Bulletin A-30, listing 
over 500 desirable items. We invite your in- 
quiries and we pay top prices for individual 
items to complete plants. 


The MACHINERY & EQUIPMENT Corp 


533 West Broadway New York 12, N Y 


GRamercy 5$-6680 








1.R.—30—1000# 12 CFM 
Bury—200+ 66 CFM 
1.R.—50—3000# 110 CFM 12% to 1254 
Worth—1500# 219 CFM All Makes 
Worth—6002 310 CFM and 
Worth—Booster—250# Sizes 
Worth—Booster—300# in Stock 
1.R.—Booster—200# 





28 to 2000 CFM 








70 PINE STREET =| 


NEW YORK 5, N. Y. 





MACHINERY & EQUIPMENT MERCHANTS 
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FOR SALE 


3 x90” os — Re Drum Dryers. 

600 re 8.8. Tan 

100 to 300 gal & ~ sat x Tank water jkt 
“Trail erized 


j 

al 88 8. Clad _ 
150 gal. S.S. Jkt. Ke 
300 gal. Pfaudler Ho: SL ine Tank. 252 
4—50 gal Steel Kettles The Jkt . M 
Gruendler W. B. Jr. Pulverizer, 10 i P 
75 to 1500 gal. Homogenizers or 
26” Centrifugal Extractors, coppe 
60” Centrifugal Extractors, S.5 
Model 148C Stokes High Vacuu m Pump, 1% HLF 
2 ss ee Pump, 2 H.F 
Hobart Grinder, HP. 


30 ton Howe hed Tank Scale. 


Send us your inquiries 
LESTER KEHOE MACHINERY CORP. 
| East 42nd Str jew York 17, N. Y. 
‘were Hill 2- an 





1—7” x 6° inverted accumulator, Mf’s. 


height 15’-11”., 
new 1943. 


Worthgton. 4-14" x 
acting pumps. 300% P.S.1., 
motrs, bronze trimmed, new 1943. 
DALTON SUPPLY CO. 
2829 Cedar St. 





ACCUMULATOR AND PUMPS 


Chas. Elmes Eng. Wks. 37” dial shell. Takes 
11,000# ballast for 3007 W.P. Max. Work. 
2” pipe conn. to spindle, 


6” vert. triples single 
motor drive, less 


Phila. 34, Pa. 








Our Second 
HALF CENTURY 


of Compressor Rebuilding 


VACUUM PUMPS 


60 CFM IR. 5-5 x 3% 

LR. 6-6x 4 
“- CP. 1026 

Fuller Rotary 
C.P.12 x6 
Penn. 7A—14 x 5 
Worth 18 x 9 
Penn 22 x 9 
C.P. 24x 11 
Worth 26 x 13 


AMERICAN AIR COMPRESSOR CORP. 


NORTH BERGEN NEW JERSEY 
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COLUMNS—STILLS 


2 Aluminum Bubble Cap Columns, 36” 


dia. x 45 plate. 
Aluminum Bubble 
dia, x 18 plate. 
Aluminum Perforated Plate 
28” dia. x 36” plate. 

Copper Bubble Cap Column, 42” dia. x 
31 plate. 

Copper Bubble Cap Column, 30” dia. x 
22 plate. 

Copper Column with 18—30” dia. per- 
forated plates and 10—24” dia. bubble 
cap plates. 

Copper Sieve Plate Column, 30” dia. x 
22 plate. 

Copper Perforated Plate Column 24” 
dia. x 14 plate. 

Steel and Cast Iron Bubble Cap Col- 
umn, 30” dia. x 62 plate. 

Stainless Steel 1T3)6 Raschig Ring 
packed column, 24” dia. x 68” high. 
Stainless Sieel T316 direct fired Vac- 
uum Still, 325 gal. 


Cap Column, 27” 
Column, 


CONDENSERS—EXCHANGERS 
Aluminum tub. 166 sq. ft. 


16 Alum. Coil Exch. 96 sq. ft. 


Copper tub. 65. 95, 330, 420, and 725 
sq. ft. 


3 Stainless Steel tub. 8'2 39, & 330 sq. ft. 
4 Stainless Steel Coil Condensers, 40 sq. 


ft. 60# pr. 


DRYERS—EVAPORATORS 


Stokes #59A Jacketed Vacuum Rotary 
Dryer, 18” dia, x 42” long. 

Atm. Double Drum Dryers, 22” x 38”. 
Cummer Rotary Hot Air Dryer, 46” dia. 
x 26’ long. 

Struthers Wells Evaporator, 100 sq. ft. 
tube bundle. 


FILTERS 


Sweetland #5, 30 lvs. 
Sweetland #12, 72 Ivs. 








s Rot Vacuum 
Filter; Dosnear = . dia. x 8’ face 
rubber covered and lead acid proof 
construction. 

FEINC Rotary Vacuum Filter, —- ~- 
charge, 4'6" dia. x 6’ face, aluminu 














Ertel Bronze Disc Filter, 90 sq. ft. 

Pressure Leaf Filters, 70 to 90 sq. ft. 

Filter Presses, Cast Iron: 

2 Shriver 36” rubber covered, closed 
dely., washing. 

1 Shriver 30" rubber covered. 

1 Shriver 30”, 35 rec. pl., open dely. 

1 Shriver 24”, 40 ch., open dely., wash. 

1 Shriver 24”, 24 ch. closed dely. 

1 Sperry 24”, 15 rec. pl., open dely. 

1 Shriver 24", 28 ch., closed dely. 

1 Shriver 24”, 12 ch. cl. dely., wash. 

Louisville 8-roll Continuous Filter or 

Grains Press 24” 


| 1413 N. 6th ST. 
PHILA. 22, PA. 


FOR SALE—WE OWN IT OR CONTROL IT! 


KETTLES—REACTORS 


7 gal. Nickel lined Autoclave, agit. 
Stainless Steel, Type 347 Autoclave or 
pressure tank, 250# pr.. Elec. heated 
850° F; 17%" dia. x 9° high. 
Stainless Steel and Stainless Clad 
open top, steam jacketed kettles—10, 
40, 60, 80, 100, 150, 250, 500 gal. sizes. 
Stainless Steel Kettle, 950 gal., 20# 
jkt. pr., vertical agitator, Type 347 
shell, bolted C.1. top. 

150 gal. Stainless Steel Steam Jack- 
eted Kettle, open top, with double 
motion agitator. 

300 gal. T316 Stainless Steel Jacketed 
Tanks. water jkt, double motion 
agitators. 








| 





200 gal. Read Staini Steel J 
Kettle, open top, double motion agita- 
tor, 10 HP motor. 








3000 gal. Horiz. Steel Cooker, Vac- 
uum, Agitated. 

4000 gal. Vertical Steel Cooker agi- 
tated. 

Aluminum Reaction Kettles, 
Agit., 60 & 100 gal. 

Copper Jacketed Agitated Vacuum 
Kettles, 4’ dia. x 4‘ deep, double mo- 
tion agitator. 


MILLS—PULVERIZERS 
Paul Abbee #6 Pebble Mill. porcelain 
lined, 32” x 36”. 
Abbe #4A Pebble Mill, 45” x 48”, 
Hardinge Conical Ball Mill, Steel 
Liner, 4'6” dia. x 24” long. 
Williams Hammer Mill, type AK: size 
A, stainless steel. 
Mikro Pulyerizers, 
#2-TH. 


Iktd. & 


#1SH, #2-S1, 


Premier Colloid Mill, type U-3, 6” st. 
st. rotor. 


MIXERS—AGITATORS 


Porter heavy duty jacketed double 
worm mixer—75 gal. 

Dellenberger 100 gal. Heavy Duty 
Double Arm Mixer, fish-tail blades, 
jacketed. 

Broughton Powder Mixer, double arm. 
50 cu. ft. 

Copper Conical Blenders, ¥%, 1. 7, & 
11 cu. ft. 


TANKS 


9000 gal. Horiz. Alum. Tank—NEW 
Aluminum Tanks, closed. 4, 275, 330, 
480, 500, 1350 & 1450 gal. 

100 gal. Glass Lined Vacuum Tanks. 
Horiz. Welded Steel Tanks. Lastiglas 
Lined, 15,200 gal. 

Horiz. Welded Steel Tanks, Lastiglass 
Lined, 5800 gal. 

Vertical Welded Steel Tanks, closed 
Mammut Lined, 7000 gal. & 2300 gal. 
Vertical Rubber Lined, 6000 gal, open 
Vertical Jacketed Pressure Tanks— 
Steel—30# steam jacket—6mm vac- 
uum internally: 

3—34” ID x 15’ H (approx. 700 gal.) 
1—23” ID x 10’ H (approx. 230 gal.) 
1—23” ID x 9$° H (approx. 195 gal.) 





a STEEL TANKS 
STOCK 
16,200 gol. edi closed, T304—NEW 
5700 gal. Horiz. T304—NEW 
4200 gal. Vert., closed, T304—-NEW 
2350 gal. Vert., open, T302—-NEW 
Ly -i Vert., open, 10‘ L x 57° W 


2 500. = Vert., T304—NEW 
Stainless Steel Tanks—from 9 gal. to 
500 gal. 
3000 oul. — Stainless Steel 
Tanks, 5‘4” dia. x 18°9” long, insu- 
lated and agitated. Excellent for 
transporting, storage or holding. 











MISCELLANEOUS 


2 Bird Susp. 48” Centrifugals, 48” dia, 
Stainless Steel Perforated Baskets. 

1 Bird Suspended 48” Steel Centrifugal, 
Perforated basket; Bottom discharge. 

1 Fletcher 30” Jr. Centrifugal Extractor, 
St. St. Imperf. basket. 

1 Sharples #16 Super Centrifuge. stain- 
less steel. 

5 DeLaval Centrifuges, models #600, 74- 
11 and 94-01. 

1 Delonizing System, 500 GPH. Zeolite. 





2 Kux Machine Co. Model 25 Rotary 
Pellet Presses, 21 and 25 punch—with 
motor and vari-drive. 











6 Stokes Rotary Pellet Presses, 16 punch, 
B-2, D-3, D4. 

1 Byron Jackson Deep Well Pump, 150 
GPM 325’ head, NEW. 

4 Selectro Vibrating Screens, stainless 
steel, 2’ x 7’, double deck. enclosed. 

1 Stainless Steel Horizontal Sterilizer or 
Steam Retort, 10# pr., 24°W x 26"H x 
36"L. 

1 Stokes Vertical Steel — Vacuum 
Chamber and | tank, 30°L 








JUST PURCHASED 


8—15,000 a Vertical Welded Steel 
Closed ermenting Tanks, 80 Ibs. 
W.P., turbine agitator with 40 HP 
motor; 970 lin. ft. 3” pipe coil. Ex- 
cellent condition. 





x 25° W x 24°D. 





STAINLESS STEEL FABRICATION 
We have in stock ~ uantity of ‘or 
Steel sheets: Type 3 12 ga., ne 
and 10 ga. Tanks, eoeeneetty ~ te ri. 
cated to your specifica 

Write: Attn. Fobricoting Division. 








EQUIPMENT 


PHONE 
STEVENSON 4-7210 
CABLE—PERI 


CORP. 
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ITS LIKE 
FINDIN’ GOLD/ 


international Type X24 Porcelain-Lined 
Pebble Mills; 8’ x 8’ motorized. 

Abbe Buhrstone-Lined Mills; 32” x 36”, 
54” x 60° and 60” x 72” 

Buffalo 20 Shelf Vacuum Dryer; 40” x 42”, 
complete with accessorics 

Stokes 16 Shelf Steam Heated Dryers; 
3’ x 3’, 6'10” overall. 

Horizontal Dryers with tracks; 66” x 14’7” 
long, 2'2” steam pipe. 

2 Stainless Drum Dryers; 5’ x 10’ with ac- 
cessories 

Stainless (type 347) 16 Section Column 
853” x 19° high, complete with acces- 
sories. 

Copper Bubble Cap Column, having 24 
plates; 18” x 12’ high. 

STAINLESS Flash Tank, 8’ x 6’ with stain- 
less tube bundle; print available. 

3,000 gal. Rubber-Lined Vertical Tank, 
7’ x 10’ with rubber-lined valves. 

Croll- Reynolds Vacuum Evaporator in 
Monel, 30” x 5’, with 2 Stage Evactor. 

Pfoudler Glass- Lined Jacketed 400 gal 
Reactor. 

3 Pfaudler 350 gal. Jacketed Agitated 
Kettles 

2 Pfaudler Glass-Lined Jacketed 150 gal 
Evaporating Dishes; 60” x 4° 

Ball & Jewell Stainless Rotary Cutter No 
1'2 with 40 HP 

Lancaster Model EAG4 Double Muller 
Mixer; 10 HP, complete. 


locating the RIGHT Equipment 
Buying it at the RIGHT Price 
Getting it RIGHT Away 


G0e 


Robinson Unique STAINLESS Mixer with 
Sifter; 17” x 30” x 20’; 2 HP. 

NEW STAINLESS Double Ribbon Mixer; 
24” x 96"; 24 cu. ft. 

J. H. Day JUMBO Mixer; 44” x 78” x 52” 

J. H. Day 5 gal. STAINLESS Double Arm 
Jacketed Mixer; Vac. cover. 

Baker Perkins STAINLESS Sigma Mixer; 
6” x 12”; 2 HP XPL motor. 

W. & P. type 100 gal. working Jacketed 
Double Arm Mixers. 

Buflovak 500 gal. Steel Jacketed and Agi- 
tated Kettle 

MONEL 250 gal. Jacketed and Agitated 
Reactor with access. 

Stainless Reactors from 24” x 40” to 48” 
x ° 

Type 347 Stainless Reactor 18” x 24”; 
Jktd. and Agtd. 

2,000 gal. Copper Coil Heated Vacuum 
Pan; 7’ x 10°7”. 

Goslin Birmingham Steel Sextuple Effect 
Evaporator. 

Swenson Quadruple Effect Long Tube Film 
Type Evaporator. 

Zaremba Single Effect Cast Iron Evapora- 
tor; 130 sq. ft. 

Swenson Jacketed Crystallizers; 24” x 10’ 
and 24” x 12’; 5 HP. 

2 Bird Rubber Covered 48” Centrifugals; 
2 speed 40 HP motors. 

Bird Young Rotorv Vacuum Filters with S.S 
Screens, 4’ x 4’ 


FRED R. FIRSTENBERG, President 


FIRST MACHINERY CORP. 


157 HUDSON ST. 


WoOrth 4-5900 


NEW YORK 13, N.Y 


CLASSIFIERS: 4—Akins and Wemco 54” 
and 78”, single screw, double pitch, 
weir type, 220/440 volt motors, all in 
new condition. Three of the above lo- 
cated near Reno, Nev. 


DRYERS or KILNS: 2—10 ft. x 90 ft., heavy 
duty, with or without auxiliary equip- 
ment, condition like NEW. One located 
in Minnesota. 2—Kilns 7'6” x 125 with 
Fuller Lehigh grate type coolers 3'6"’ x 
16’ with or without all auxiliary equip- 
ment. 


AIR SEPARATORS: One Bradley and one 
Sturtevant 16 ft., with or wtihout 100 
H.P., 440 volt, motor. 


PULVERIZERS: Hardinge Mill size 5 ft. x 
22", steel lined, complete with disc 
feeder and 30 H.P. motor. 1—Sturtevant 
1-12 Ring Roll Mill. 1—3‘ x 4’ Eimco Ball 
Mill complete with liners, ball charge, 
V-belt drive and 20 H.P. motor and con- 
trol. NEW condition. One Marcy Rod 
Mill 8’ x 12’ and one 5’ x 14’, manganese 
lined, with motors and drive. 

BLOWERS: 2—Roots Connersville 18" 

x 54”, 7300 CFM @ 2 lbs., 75 HP, A.C. 
Motors. New Condition, 

COMPRESSORS: Worthington DC2, 29/16-12 
x 21, 600 H.P. synchronous motor, 440 
volt, with all auxiliary equipment. 

LOCOMOTIVE CRANE: Link Belt, 15 ton 
capacity, standard R.R. gauge, gasoline 
powered. 


A. J. O'NEILL 


Lansdowne, Pa. 
Phila. Phones: MAdison 3-8300—-3-8301 














SURPLUS EQUIPMENT 


Latest Type Metallurgical and Chemical Equipment Excellent Condition 


Hardinge Conical Ball Mill 10’ x 48” 


Vulcan Rotary Kiln 8’ dia. x 80’ 


Research Corp. Electrostatic Precipitator 


Ruggles-Coles Class XA-1 Dryer 
Dorr Causticizing Equipment 
Oliver Rotary Vacuum Filters Al 
Dorr Type A Thickeners 


Sampling Mill—Crusher, Rolls, Samplers 


Link Belt Screw & Belt Conveyors 

Turbo Mixer Agitators 

Norblo & Sly Dust Collectors 

Hardinge Feedometers 

Oliver, Dorr, Morris, Worthington process 
pumps 

Tanks and Bins 

Instruments and Controls 


The above items include all auxilary equipment with individual motor and control 
220/440/3/60. The equipment may be inspected on foundations. 


Complete List with Specifications Available. 


THE VULCAN DETINNING CO. 
SEWAREN, N. J. 


HARDINGE MILLS 7’ x 48°’, 8’ x 22”, 10’ x 
48"’ w/motors 


SCREENS—18 x 48 double Selectro w/motor 
Tyler hummer 3 x 5. single/double/triple 


HAMMER MILLS—Wms. LG 1, BX 825 


PULVERIZERS—Sturtevant 21—Ring—Bradley 
Hercules Jr 


TUBE MILLS—S’ x 22’ Silex 
SEPARATOR—-Raymond 6’ Wizzer 


ROTARY KILNS—S’ x 40’, 6’ x 80’, 712’ x 
285’, 4’ x 30’ 


CRUSHERS, JAW—8 x 11, 11 x 14, 11 x 20, 
12 x 28, 24 x 36 


DUMP CARS—2 yd.—36” ga. w/loco 
Filter PRESSES-—Shriver 24” x 28 P&F—Closed, 


30°" w/29P&F open, washing. 30” Shriver 
w/30P&F closed washing 


LAWLER COMPANY 


Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 














BOILERS 


10 te 5000 HP 
Diesel, Steam Turbine, Engine 


GENERATORS 


Heavy Power Equipment 
Industrial — Chemical Process 
Equipment 
NEW — RECONDITIONED — USED 
DEAN G. STRICKLER & Pe+ielay vis) 


1346 Connecticut ee ed 
Washington 6, 0.C. + DuPont 3386 
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CHEMICAL ENGINEERING 


CHEMICAI 


DRYERS—KILNS 


1—Vulcan 8 x 135’, 58” shell, 2-14” tires, 
complete. 

1—Vulcan 8’ x 115’, 58” 
complete 

2—Vulcan 7’ x 160’, 7’ x 110’, 
2-12” tires, complete. 

1—Allis-Chalmers 10’ x 90’, 9 16” 
2-14" tires, complete. 

1—6’ x 60’, 34” shell, 2-8” tires, complete. 

1—Vulcan 412’ x 50’, 38” shell, 2-6” tires, 
complete. 

2—Link Belt 2’'7” x 8’ monel, 2'7” x 10’ 
steel, Roto-Louvre Dryers. 

6—Rotary Dryers 7’ x 70’, 7’ x 60’, 5’ x 67’, 
4'6" x 40’, 4’ x 25’. 

3—Louisville Rotary Steam Tube Dryers 
6’ x 50’, 6’ x 30’, 3’ x 27’ 

1—Louisville Rotary Steam Tube 
6’ x 27’, SS. tubes. 

2—Devine 17 shelf douhle door vacuum 
Dryers 59” x 78”. 

1—Devine 6 shelf Vacuum Dryer 40” x 43”. 

5—Stokes & Buflovok Rotary Vacuum 
Dryers 30” x 8’, 3’ x 15’, 66” x 38’. 

5—Buflovak 60” x 144”, 42’ x 120”, 32” x 
90” Atmospheric Double Drum 

1—Single Drum 60” x 80” Flaker. 

1—14 Truck steam heated Dryer 
sq. ft 


shell, 2-14” tires, 
53" shell, 


shell, 


Dryer 


1680 


FILTERS 
6—Vallez Pressure Filters 360 and 540 sq. 
ft 


1—Sweetiand +12 with 36 leaves. 

1—Sweetland +10 with 36 steel leaves 

1—Sweetland #7 with 27 steel leaves. 

8—Oliver Rotary Vacuum 116” x 14’, 8’ x 
28 2.10, 6 «8,53 «6,2 41 

3—Eimco Rotary Vac. 8’ x 8’, 4’ x 5’, 4’ x 
4! 


1—Oliver 8’ x 8 Rotary Precoat Filter, 
rubber-lined 

1—Feinc Rotary Vacuum 8’ 
with drive, etc 

3—Shriver 36” P&F, 30 chambers, c.i., 
closed delivery 

1—Sperry 36” Recessed, 48 chambers, c.i., 
open delivery. 

5—Shriver 30° P&F, 30 chambers, c.i., 
open delivery 

8—Sperry 24” P&F, 
closed delivery 

1—Shriver 24 Recessed, 30 chambers, c.i:, 
open delivery. 

3—Shriver 18” Recessed, 30 chambers, c.i., 
open delivery. 

2—Sperry Aluminum 30” and 24” P&F, 22 
and 26 chambers 

10—Shriver, Sperry Filter Press Skeletons 
42” to 18” 


x 12’ steel 


16 chambers, .i., 


* EQUIPMENT COMPANY 


A SINGLE ITEM OR A COMPLETE PLANT 


ENGINEERING—October 


SEARCHLIGHT SECTION 


OUR QUARTER CENTURY OF DISTINGUISHED 
SERVICE TO INDUSTRY ADDS UP TO 
GUARANTEED SATISFACTION! 


CENTRIFUGALS 


1—Fletcher 48” Suspended Aluminum bot- 
tom discharge, perforated basket, 
motor driven. 

1—Fletcher 40” center slung, 
ered, perforated basket. 

1—Tolhurst 48” center slung, SS perfor 
ated basket 

1—Tolhurst 32” Suspended Monel, bot 
tom discharge, perforated 

1—Tolhurst 26” suspended Monel, bot- 
tom discharge, perforated. 

1—AT&M 42” Suspended S.S., bottom dis- 
charge, perforated. 

6—AT&M 40” Bronze Baskets, 
discharge, perforated. 

1—Fletcher 40” Suspended, Bottom Dis 
charge, S.S., perforated basket 

1—Sharples C20, 316 SS Super-D-Hydrator. 

1—Bird 36” x 50” solid bowl, stainless 

2—Bird 36” x 50” solid bowl, rubber and 
stainless 


rubber cov- 


bottom 








1952 


FOR YOUR SPECIAL 
CONSIDERATION 


SPECIALS 


1—Ruggles Cole Class XH14 paral- 
lel flow Dryer 90” x 60° NEW. 

2—Oliver monel 8’ x 10’ Rotary 
Vac. Filters. 

2—Oliver 5'3” x 3’ Rotary Vacuum 
Enclosed Precoat Filters. 

1—Rogers Spray Dryer 16° dia. with 
all accessories. 

2—Pfaudler 100 gal. glass-lined 
Stills with Condensers. 

3—Steel 2000 gal. jacketed, agi- 
tated, 200 PSI Reactors. 

1—Pfaudler 350 gal. glass-lined, 
jacketed, agitated Reactor. 

3—Dopp 250, 150 gal. jacketed, 
agitated Kettles. 

3—Rotex + yng Double Deck Screens 
40” x 

1th VRC, S.S. a Effect 
Evaporator 94 sq. 

1—Swenson Quadruple Tifect Evapo- 
rator S.S. 2600 sq. ft. 

1—Buflovak 6’ dia. Vacuum Crys- 
tallizer. 

1—Hardinge 412’ x 16” Conical 
steel-lined Ball Mill 30 HP 
motor. 

1—Vertical Storage Tank 30’ dia. 
26’ high, 135,000 gal. 

1—Bird 18” x 28” steel solid bow! 
Centrifugals. 

2—Sharples + 16-P Monel Pressure- 
tite Centrifuges. 








PULVERIZERS 


2—Raymond 4 roll High Side Mills, com- 
plete. 

1—Bauer 36” 2-50 HP 
motors. 

17—Patterson, Abbe 
60 to 1000 gals. 

2—Premier Colloid Mills 8” dia., S.S. 

1—Eppenbach QV7 Colloid Mill. 

2—Jeffrey 36” x 24”, 20” x 12” Hammer 
Mills. 

3—Raymond, Gayco Mechanical Separa- 
tors 14°, 17, #3". 

1—2 Roll Rubber Mill 6” x 12”. 

2—Mikro No. 1SI, No. 1SH Pulverizers 

1—Fitzpatrick Comminuting Mill 5 HP. 


Attrition Mill 


Pebble & Ball Mills 


SCREENS 


1—-Selectro $.S. double deck 4’ x 10’. 
5— ae Waldron S.S. single deck, 40” 


+o aieiis Triple Deck 40” x 104”. 

4—Tyler Hummer 3’ x 15’, 3’ x 10’, 4’ x 7° 
Single Deck. 

5—Tyler Hummer 3’ x 5’ Triple Deck 

1—Abbe #2 Blutergess Sifter. 


MIXERS—ALL TYPES 


7—Baker Perkins 200, 100, 50 and 20 gal. 
Jacketed, Double Arm, Sigma Blades 

1—Baker Perkins 300 gal. Unidor S.S. 

1—Baker Perkins '2 gal., jacketed. 

1—Baker Perkins, type JNM, 100 gal., 
jacketed, double arm. 

1—Day 30 gal. Imperial jacketed, double 


arm. 
10—Rodgers 200# to 30004 Powder Mix- 
ers 
12—Electric, Portable Agitators '4 HP to § 
P, NEW 


4—Day, Ross, 8 and 50 gal. Pony Mixers, 


MISCELLANEOUS 


20—Bucket Elevators, steel housing, 34’ to 
90’ centers, 8” x 5” to 24” x 8” 
buckets. 

7—Stokes Vacuum Pumps 15 to 100 CFM. 

1—Milton Roy Proportioneer Pump, S.S 

and Hastelloy, 10 GPM 

5—Devine, Buflovak, Condensers and Re 
ceivers, 20 to 90 sq. ft 

7—Groen 150, 125 goal., S5S., 
agitated, kettles 

4—Stokes DD2, D4 Rotary Tablet Ma 
chines. 

5—38” dia. Stainless Steel Revolving Pans 

2—Nash AL671 Vacuum Pumps 20 cfm 

10—Olivite, Duriron, Rubber, Durimet and 
Haveg Centrifugal Pumps 112” to 4” 


jacketed, 


1 complete 
information 








SEARCHLIGHT SECTION 


NO REASONABLE OFFER REFUSED 


International Stainless Steel Straightline 
Vacuum Filler, 160 per minute. 


Resina S and LC automatic Cappers. 
Capem E4F 4-Head Rotary Capper. 


Island Equipment Styline automatic Bot- 
tle Unscrambler. 


CRCO New Way MH Wraparound Labeler. 
S. & S. Gl, G2, G6 Auger Fillers. 


Stokes and Smith Model HG88 Duplex 
Auger Powder Filler. 


Colton 2 and 3RP Rotary Tablet Machines. 
Stokes 2C Cream Filler and Closer. 
Triangle Elec-Tri-Pak G2C, A6CA Fillers. 
Filler 4-Head Stainless Steel Filler. 
Horix S. S. 14-Head Rotary Filler. 





Standard Knapp No. 429 Carton Sealer. 


Mikro 4TH, 3TH, 1SH Pulverizers; Jay 
Bee UI, Schutz O'Neill Mills. 


Tri-Homo #5 Colloid Mill, 74 HP. 


3500 Gal. working cap. Steam Jacketed, 
Double Arm Mixing Tanks for mixing, 
storing or processing of your materials. 


B. P. 150 gal. Unidor $.J. D.A. Mixer. 


Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
Jackets, Single, Double Arm Agitators. 


Baker Perkins and Readco Heavy Duty 
5 to 150 gals. Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 


Day 100, 800, 1500, 2500 Ibs. Dry Pow- 
der Mixers and Sifters. 


Act Now For Choice Buys 
Tell Us All Your Machinery Requirements 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street 











The Right Quality... The Right Price 


% Rebuilders for 25 years. Your logical source for processing 
equipment. 
PARTIAL LIST—Send for yom gg listing 


5—3000 


1—S’ x 36” Hardinge 
jackete 


buhrstone lined con- 

tinuous Pebble Mill 
3—S* x 12” Buflovac dou- 

ble drum Atmospheric 


ers. 
1—30” Tolhurst imperfor- 


d ) vertical a 
50—Stainless steel Tanks 
(New and Used) up to 


1—New Ing.-Rand 14” x 
7” Vacuum Pump. 
1—Harris 6’ stainless steel 
Vacuum Pan, 

1—New Premier 3” stain- 
less steel Colloid Mill 
with 74% hp. motor. 





New York 12, N. Y. 


ate basket suspended 
Centrifugal. 


1—Buflovac triple effect 
Evaporator, 300 sq. ft. 


ca effect. 

1—Piaudler 3’ S.S. vert. 
tube Vacuum Pan. 

2—Devine S-shelf 42” x 
i vacuum shelf Dry- 


2—New Simpson #00 In- 
aanee Mixers with 
. bowls and plows. 


Kettles (new and used) 
up to 150 gallons. 
4—J. H. Day 40 gallon 
Pony Mixers. 
12—Filter Presses — 
cessed and plate ont 
frame—from 7” to 30”. 
“= gal. we 8.8. 
acuum 
7. 3000 ib. jacketed 
Powder Mixer. 
12 x 32" 3-roll 


6—6’ x 40° Fb onl Hot Air 
Dryers. 

8—Dry Powder a 
100 to 3000 Ib. cap. 

ae Sahel 42 x 


1—Charlotte M-15_ stain- 
less steel Colloid Mill 
with 15 hp. motor. 
2—Union Steam Pump 
stainless steel Recipro- 
cating Pump, 68 GPM. 
2—De Laval 54-81 motor 
driven Clarifiers. 
3—Clarifiers — Sharples 
airtight, stain. steel, 


3 hp 
2—Stec!. Tanks—2000 gal. 
heavy duty steam 
jacketed, open top. 
6—Agitators: Nettco WT- 
a ar steel turbine 


— Rietz 40 
h 


Pp. 
1—Evaporator: New stain. 
steel, 3000 lb. per hr. 
evaporation. 
1—Vacuum Pan: 26” Mo- 
jonnier stain. steel. 


Established 1912 


Ross, Day, Pony Mixers, 8, 15 gal. caps. 


Acme 150 gal., and Lee 85 gal. S. S. 
Jacketed Mixing Kettles. 


Huhn Steam and Gas Fired Rotary Dryers. 
N. E. and Lehman 3 and 5 Roll Mills. 
Allis Chalmers, Great Western Sifters. 


Pony M, ML Labelrites; World Rotary 
Straightaway Labelers. 


Pneumatic Scale Cartoning Line, 60 
30 per minute. 


Miller, Scandia, Hayssen, Wrappers. 


Hudson Sharp Campbell high-speed auto. 
cellophane Wrapper. 


Package Machy. Co. FA4, FA Wrappers. 





STEEL STORAGE TANKS 


3—30,000 Gal. 11° x 43’ x 54s” Horisz. 
12—10,000 & 20,000 Gal. 5/16” Horiz. 
14—8,000 & 10,000 Gal. R.R. Car Tanks, 
6—1,000, 5,000 & 10,000 Bbl. Vert. 


TANKS LOCATED ILL., N. Y., KANS. 
Lestan Corp., Rosemont, Pa. 








YOUR PREFERRED SOURCE FOR 
GOOD REBUILT EQUIPMENT 


AT&T 60° Type 316 SS centrifuge 
2 Buflovac Vac. Shelf Dryers—20 shelves 38° x 
42” complete units with condenser, vac. pump 


& motor 
2 Fletcher SS Extractors 30” & 40” Self Balancin 
3—30 gal. lined 


ea 
Mixer SS iktd—Sigma Arms 

& “Ey Rag ‘iy SS Rotary Cutter, 40 HP 
Stokes 48” x 108” Double Drum Dryer complete 
Buffalo 42" x 120° Double Drum Dryer complete 
Mikro #6 Atomizer complete tye 20 HP motor 
Mikro Pulverizers from Bantum 54 


Gal. Mammouth Pony Keds 
, Used & Rebuilt Ribbon Blenders Steel & SS 
ow, Used & Re ye Bees p<! s—Glass 88. 
All sizes—Send Us ur Specifications 
New & Used Kettles, ail ‘metals & Sizes 


WHAT HAVE YOU FOR SALE? 


for BETTER BUYS & SERVICE 
Phone SOuth 8-4451—9264—8782 


You can BANK on 


2—Intensive Mixers: 
son 24” double muller, 
motor driven. 





‘WE BUY - WE SELL' 


| 

| 

| Single items 

| “IT PAYS—TO TRADE—WITH LOEB” 
| 
| 


EQUIPMENT 
CLEARING 
HOUSE, INC. 


289-10th ST., BKLYN 15,N. Y. 


Complete Plants 
Phone BRunswick 8-5326 


EQUIPMENT SUPPLY CO. 


1927 WEST NORTH AVE... CHICAGO 22 
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ITS CLEAR TO 
MEN WHO KNOW.. 


GELB 





3—Shriver Aluminum 24” x 
Plate & Frame Filter Presses, 35 
Chamees, Closed Delivery, 1” 


i—Abbe #2 Master Rotary Cutter. 
‘ere 3-Roll Calender, 18” x 





i—Sparkler Monel Jacketed Filter, 


Model #33-S-26. i—Vulean’ Rotary Kiln, 
a soa per eae Le 7’6” 


i—Sparkler Steel Jacketed Filter, 
Model #33-D-7. x 6 


2—Buflovak "Double Door Vacuum 
Ss Dryers, 20 Sheives, size of 
shelves 5’ x ° 
Vacuum fry 


ram 

1—Shriver Stainless Steel 24” x 24” 
Filter ree, 10 Chambers, 4 Eye, 
Closed Delivery. 


Dryer, 9 Shelves. 


7’ x 120’. 








DRYERS—KILNS 
a Rotary Steam Tube Dryer, 


1—ieaey Kiln, 5’ x 54’. 

1—Jabez Rotary Dryer, 4042" x 11'8”. 
1—Monel Rotary Dryer, 3’ x 24’. 

1—Huhn Rotary Steam Tube Dryer, 3° x 12’. 
2—Buflovak Vacuum Drum Dryers, 24” x 


\—Buflovake, § ye Steel Double Drum 

ryer, 

1—Bullovak he ae Vacuum Double 
Drum Dryer, 6” x 

2—Buflovak Double ‘a Dryers, 5’ x 12’. 

1—Buflovak Double Drum Dryer, 32’ x 90”. 

1—J. P. Devine Vacuum Dryer, 5’ x 25’. 


FILTERS 


l—Shriver 42” x 42” Evedur (Bronze) Plate 
& Frame Filter Press, 40 Chambers, 
Closed Delivery. 

1—Sperry 42” x 42” Cast Iron Plate & 
Frame Fiker Press, 18 Chambers, Closed 


‘ x 36° Cast Iron Plate & 

Frame Filter Press, Steam Jacketed, 48 
Chambers, Closed Delivery. 

3—Shriver 36” x 36” Cast Iron Plate & 
Frame Filter Presses, Closed Delivery, 
24 & 25 Chambers. 

4—Sperry 12” x 12” Cast Iron Plate & ae 
Filter Presses, 3 and 20 Chamb 

1—Vallez Filter #3-B 

5—Sweetland Filters, #2, 5, 7 and 12. 

2—Oliver Rotary Vacuum Filters, 5°3” x 6’, 
Steel construction with monel screens. 


CENTRIFUGALS 


l—A. T. & M. 40° Rubber Lined Center 
Slung Centrifuge, Perforated Basket with 
a Proof Motor. 

—A. T. & M. Stainless Steel Suspended 
Type Centrifuges, 48’’ Imperforated Bas- 
kets with motors. 

1—A. T. & M. 1 Steel ded 
Type Saas 54” Rca Meee Bas- 
ket with motors 

2—Fletcher 40’ Whirlwind Centrifuges, 
Bronze Perforated Basket with Explosion 
Proof Motors. 





1—Tolhurst Stain! Steel Suspended Typ 
Centrifuge, 40” Imperiorated Basket. 

1—Fietcher 48 Whirlwind Centrifuge, 
Bronze Perforated Basket with Explo- 
sion Proof Motor. 

1—Tolhurst Center Slung Centrifuge, 36” 
Perforated a Basket with Explosion 
Proof Moto 

1—Sharples Stainless Steel Super D Can- 
ter, Model PN-14 

1—Bird Solid Bow] Stainless Steel Contin- 
uous Centrifuge, 18° x 28” 

6—Sharples +16-Y Mataleen ’ Steel Super 
Clarifying Centrifuges. 


MIXERS 


2—Banbury Mixers #1 and #9. 
12—Simpson #0 Intensive Mixers 
1—Simpson #1 Intensive Mixer. 
1—Readco Stainless Steel Jacketed Double 

Arm Jacketed Mixer, Sigma Blades, 225 





“Unused”. 


Gals. 

4—Baker Perkins Steel Jacketed Mixers, 
Sigma Blades, Gals. 

3—Baker Perkins Stainless Steel Jacketed 
Mixers, Sigma Blades, 100 Gals. 

1—Cavagnarro Loomis Stainless Steel Jack- 
eted Vacuum Mixer, Fish Tail Blades, 
100 Gals. 

1—Baker Perkins Jacketed Mixer, Sigma 
Blades, 5! als. 

1—J. 4, Day Jacketed Mixer, Sigma Blades, 


eee “jacketed Vacuum Mixer, Sigma 
Blades, 212 Gals. 

3~—J. H. Day 
Blades, 24 and 5 Gals. 

1—J. H. Day Jacketed Powder Mixer, 5000 
lbs. Center Discharge. 

2—J. H. Day Powder Mixers, 2000 lbs. 

4—Turbo Steel Jacketed Mixers, 700 Gals. 
Each. 


PULVERIZERS—GRINDERS—MILLS 


Mikro #3TH Mikro Pulverizer with 30 
HP Motor. 

1—Mikro +3-W Pulverizer 

1—Mikro #2TH Pulverizer, Stainless Steel 
& Bronze Construction, with Motor. 

2—Mikro #1SH Pulverizers with Motors. 


Mogul Vacuum Mixers, Sigma 


Established 1386 


* THE GELB GIRL OCTOBER, 1952 


1—Mikro Bantam Pulverizer. 

1—Ball & Jewell #0 Stainless Steel Rotary 
Cutter. 

2—Ball & Jewell #2 Rotary Cutter. 

1—Blaw Knox Air Mill Pulverizer. 

1—Mikro Stainless Steel Atomizer #6. 

3—Thropp 2-Roll Rubber Mills, 18” x 50°’. 

ee #2 Buhrstone lined Pebble Mill 
ae 

1—Smidth Iron lined Tube Mill, 4’ x 12’. 

1—Gruendler #24-40 Hammer Mill. 


AUTOCLAVES—KETTLES—TANKS 


2—Blaw Knox Steel Jacketed Autoclaves, 
300 & 500 Gals. Cap., Working Pressure 
500 Lbs. 

1—Patterson Steel Jacketed Autoclave, 900 

_ 120 Lbs. 
e Autoclave, 

10 Gals. Cap., 250 Lbs. peace Pressure. 

1—Combustion Engr. Stainless Steel Jack- 
eted Autoclave, 500 Gals. Cap., 300 PSI. 

1—Glascote Glass Lined Jacketed Vacuum 
Reactor, 1600 Gal. Cap., “Unused” 

1—Ptaudler Glass Lined vHacketed Vacuum 
Reactor, 500 Gals. 

12—Koven Stainless Steel” Jacketed Vacuum 
Kettles, 380 Gals. Cap 

1—Koven Stainless Stee! Storage Tank, 1200 
Gals. Cap. 

1—Koven Steel Mixing Tank, 1200 Gals. 
Cap. with Nettco Drive, 10 HP Explosion 
Proof Motor, Turbin Agitator. 

1—Artesion Steel Jacketed Kettle, 1,000 
Gals. Cap., with Rake Type Agitator, 
ASME Code, 50 Lbs. Pressure. 

2—J. P. Devine Jacketed Vacuum Reactors, 
2,000 Gals. Cap. Each. 

1—Lee Stainless Steel Jacketed Kettle Type 
C, 10 Gals. Cap., 125 Lbs. jomietes. 

3—Buffalo Steel Pressure Tanks. 
10,000 Gals. Cap., 100 & 125 Psi. “XSME 


oded,. 

2—Steel Storage Tanks, 6,700 Gals. Cap. 
Each, 80 PSI. 

10—Steel Fermenting Tanks, 1300 Gals. Each, 
with Co'ls & Agitators, 80 PSI. 

—_— Storage Tanks, 9,000-17,500 Gals. 


1—Steel Rubber Lined Storage Tank, 4,506 
Gals. Cap. 


R. GELB 4 SONS, Inc., 


CHEMICAL, RUBBER, O/L, PLASTIC and FOOD PROCESSING MACHINERY 


STATE HIGHWAY No. 29, 
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DRYERS & KILNS 
Devine =12 Vac. Shelf Dryer, 40°x42” shelve: 
2—Ruggles Coles 7/2’ x 60’ & 6’ x 45 Rotary Dryers 
i—Allis-Chaimers 10° x 90’ Rotary aaa. 
i—Ruggles Coles 54” x 25’ Rotary Dry 
New Rotary Dryers, Kilns & Conlere built to order 
2—Proctor 6 fan automatic Conveyor Dryers. 
2—Albright- = my 4’ x 9’ Atmos. Drum Dryers. 
i—Buffalo Vac. Drum Dryer 24” x 26” Rotary Vac. 
Dryers & Vac. owe ed Dryers. 
6—Steam, Gas & Electric Dryers, Tray & Truck 
CENTR RIFUGALS & CENTRIFUGES — 
5—Tolhurst 40” Suspended Type Centrifugals. Bot- 
Motor hye 
48”, Steel, Copper, 


we 
12—Sharples Centrifuges =5A Statoteen. Fee’ 6. 
3—De Laval Multiple Clarifiers =200, 300 & 301. 
FILT! 
i—Vallez 41 Stainless Covered Leaf Filter, type 49 
10—Sperry & Shriver s 18”, 24”, 30”, 36°, tron 
Filter Presses ” Bronze. 
Sweetiand & Oliver Rotary Vac. Filters. 
ETTLES & TANKS 
i—Dopp 350 gal. Ci Agit. Jack. Vac. Kettle 
Devine 36” dia. tmpreg. Unit. closed Jack-Liquor & 
impreg Kettles. Also 100 gal. size 
Cove 7 ros gal. closed jack agit. steel kettle 
vert. agit. jack Steel Kettle 
b—Jacketed Kettles 50 to 2 2500 
i—250 gal. Lead Lined Kettle 
i—1000 gal. Stainless Agitated Tank 
2—Pfaudier 500 gal. vert. Glass Lined Tanks 
4—10,000 & 4,000 gal. horiz. Steel Tanks 
New Stainless Steel Tanks 50 to 3000 gals. 
50—Stainiess Alum., Copper, Glass & Lead Lined 
Kettles & Tanks. Also new Stainless 
6—Copper Varnish Kettles 150, 200 & 300 gals 
PULVERIZERS & MILLS 
#1 Raymond Automatic Pulverizer 20 H.P. motor 
d =00 Pulverizer 30 P. Complete 


s 
i—Hammer Mills & Pulverizers 3 to 50 H.P 


i—Schutz-O'Neill 20” Pulverizer. Also =! 
i—Sturtevant 30” Rock Emery Mill. 


90 West Street, New York 6, N. Y. 


LARGE STOCK MACHINERY at OUR BROOKLYN WAREHOUSE 
SPECIAL: 
DOPP 350 gal. Agitated Jacketed, Vac. Kettle, Condenser & Pump 


i—Robinson 22” Pen Mill. 
i—Lehman 4 Roll W. C x36” Steel Mill 
ee & Kent 3 Rol Steet Mills 
32”, 12°x36”, 6 
% Double Steel ‘Roller Mill. 
i—9" x 24” . high steel Roller Mills. 
$—Houchin a x 36”, 4 Roll Granite Stone Mills. 
2—Abbe 24” x 33” Pebble Mills. Also Jar Mills. 
| & Jewell & Leominster Rotary Cutters. 
2—U. S. & Premier "2 H.P. Colloid Mills. 
MIXERS & SCREENS 
Baker-Perkins heavy duty a arm Mixers, 100 
50, 9 & 4'2 gals. Motor drive 
Horiz "Mixers single & double arm te 200 gal 
Day & Ross 40 & 15 gal. Pony Mixers 
i—Century 2 HP. 4 speed Vert. Mixer 
6—Lead & Paste Mixers 50 to 150 gals. 
i—Tyler 3'x5’ Vibratory 2 Deck Screen 
Patterson 3'2 dia. Stainless Conical Blender 
i—Master Orum Type Blender 1000= 
ea eg? =3 Pan Mixer 7'2 HP. ™M D. 
}—Dry Spiral Mixers 50 to 2500= 
|2—Portable Elec, Agitators ‘4 to 3 HP 
MISC. & SPECIALS 
2—Buffalo 6’ dia. Vac. Crystallizers. 
Gould 75 HP. Centrifugal Pump, 250 PSI. 
i—French Oil Motor Driven Expellers. 
ew 6” x 12” Lab Mixing Mills and Calenders 
i—Farrel 2 Roll Rubber & Plastic Mills. 
3—Rubber & Plastic Extruders 1’ to 6 
i—Stokes 2E Paste Filler up to 5 gal 
i—Marco +200 Stainless Steel Homogenizer 
i—Stokes & Smith & Day Powder Fillers. 
6—Filling Machines. Liquid Paste & Powder. 
1—5'2 Colton 3” Preform Tablet Machine 
Rotary & Single Punch Tablet Machines, |,” to 8” 
2—Howe Mogul Barrel Bag Packers 
2—Revolving Pans 


6—Devine & Buffalo Vac. Pumps. 

Soap Machinery for Toilet Laundry Chip Liquid 

Plastic & Rubber Hydr. Presses, Extruders & Injec- 
tion Molding Equipment. 

Roller & Screw Conveyors. Bucket Elevators 


WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING, WRITE FOR BULLETINS. 


STEIN EQUIPMENT COMPANY 


PHONE WORTH 2-5745 


Cable Machequip 








STORAGE TANKS 


—Prompt Shipment— 


GLASS LINED TANKS — USED — 3000 
gallon capacity. Welded construction— 
Fully insulated Equipped with man- 
head. Suitable for mil food products, 
lily white chemicals, solvents and fine 
lacquers 

VAKNISH TANKS—USED—54” diameter 
x 146 high (or long) \” Steel — 
Welded construction — 1700 gallons. 

MISCELLANEOUS TANKS—Various sizes 


and types 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
co 


332 South Michigan Ave 
Chicago 4, Ill. 
Telephone: Wabash 2-0250 


Reo phagechd ap Mi 


x30, 6x35, S¥eaTx60 


ger ANEOUS EQUIPHENT 
-_ on 


STANHOPE, 60 E. ‘aed St.. N. Y. 

















P.O. BOX 51, ROCHESTER 1, N.Y 





#316 Stainless Steel Tanks, new, 100, 
i—Stainiess Tank =430 Chrome, vert., 7 
20—Jacketed Kettles—Staintess. Copper 
i—J. H. Day Steam Jacketed 50 gal. 
Mixer 

i—Copper Evaporator, steam oe 
60—New Pressure Cookers, 18x18" & 24 
50—Pumps—steam and electric 
i—New Glass Nash Centrifugal Pump, 160 gpm. 
i—Jeffrey Vibrating Conveyor 15’ Ig. 12” wide. 
'—Buflovak Jacketed impregnating Tank 42” x 52”. 
i—4 x 8 Sturtevant Jaw Crusher 

SPECIAL: 9—Horizental Steel 


200 & 360 gal. 
10° deep. 
Ateminem 
Sigma Blade 


3 ox x 3°9”. 
28” 





Tanks 
i—Abbe Pebble & Tube Mill, 5° x 
30—new Lawler 1” Control Valves range 140 to 180° 


H. LOEB & SON --: 


NEW AND GOOD-AS-NEW EQUIPMENT 


i—Ribbon type Mixer, steam jacketed 

—Model 16 Sharples Stainless Steel Centrifuge. 
3—New Drum Rollers 

\—A. F. Bartlett Hog Mill & 7'2, H.P. Motor 
i—Sweetiand Filter No. 5—15 leaves 

Ere Steel Jacketed Filters 

2—Plate & Frame Filters 25”—open del. 
4—Tanks 100,000 gals. each 

1—Shriver 18” Aluminum a 9-plates 9-frames. 
1—24 x 36 Jeffrey Hammer Mill. 
4—Stokes Rotary Tablet Machines RD4. 
10—New Sharples Oi! Purifier 

x 27’—16,647 gals. hoo 

22’—Burr- caheus Lined. 
F. 


4643 LANCASTER AVE. 
PHILADELPHIA 31, 





WE HAVE IN STOCK 
FOR IMMEDIATE DELIVERY 
THE FOLLOWING TYPES 
OF EQUIPMENT 


Heat Exchangers 

Material Handling 

Stainless-Steel 
Jacketed Kettles 

Mixers-Ribbon & 
Sigma Blades 

Motors 

Pulverizers 

Pumps 

Scales 

Sifters 

Stainless-Steel Tanks 

Large & Small Steel 
Tanks 


Agitators 

Autoclaves 

Boilers 

Air & Refrigeration 
Compressors 

Colloid Mitls 

Double Drum Dryers 

Dehumidifiers 

Evaporators 

Extractors 

Expellers 

Fillers 

Filters 

Filter Presses 


Flake Rolls Three Roll Mills 


Consult Us For Your 
Chemical Processing Equipment 


SEND US YOUR INQUIRIES 
WE BUY ONE ITEM OR 
ENTIRE PLANTS 


AARON Equipment Company 


1347 Se. Ashiand Ave., Chicago 8, Iilinols 
PHONE: CHesapeake 3-5300 








For Sale For Sale 


i—Eppenbach Stainless Steel Home Mixer, com- 
plete with a 7'2 HP Explosion-Proof Motor. 

i—Baker-Perkins 100 Gal. Stainless Steel Mixer, 
double-arm, sigma blades, with 20 hp ex- 
plosion-proof motor. 

i—J. H. Day +2, 75 Gal. Brighton Mixer. 

o—Pebble Mills i0 to 500 Gal 

10—Pony Mixers, 8, 15 and 40 Gal 
HIGH SPEED Roller Mills 9”x24” to 16740". 

'—Motor Driven Belt Conveyor. 

3—8” Premier Colloid Mills, watercooled 

2— 2S! Mikro-Pulverizers with 10 hp Motors. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 
JERSEY CITY 5, N. J 
Phone—DElaware 2-6695-6 








FOR SALE 


USED EQUIPMENT 


1—No. 1A BANBURY MIXER—complete with 
50/100 HP motor and starter—used less than 


one yeor 

129 Sections of PERFORATED PLATE CON 
VEYOR for Proctor & Schwartz Dryer—7‘3” 
wide x 8 long—'g" holes—3/16’’ stag.—20 
ga.—304 stainless steel 

3—TEXTILE PLAITERS—18 to 55 ft/min— 
with two 34 HP motors—complete with Reeves 
base—plaiters designed for 7'3’ conveyor belt 


dryer 

3—NATIONAL +76 KARBATE HEAT EX 

CHANGERS—never been used 

2—IMPROVED WORLD LABELERS—have han- 

died bottles ranging from 2 oz. to 20 oz.— 

like new condition 

1—STAINLESS STEEL BLEACHING RANGE 

Weisner-Rapp—6’— including J-Box-Saturator 
rope type a heavy duty Squeezer 
never been use 

1—JEFFREY MODEL JT VIBRATORY DRYER 
capacity 500 of granulation per hour 

draws 80 moisture per hour 

1—STEAM HEATED JACKETED AUTOCLAVE 
-size 24''x36''x48" 

1—POWDER FILLING MACHINE—Stokes & 

Smith—2G-2155 


1—COLTON 4-B SINGLE PUNCH TABLET 


PRESS 
1—CLEANING APPARATUS for granular piod 
ucts 


Subject to Prior Sale 


HALL EQUIPMENT COMPANY 


7374 Reading Road, Cincinnati 37, O. 
REdwood 2057 
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7—VALLEZ Rotary Filter Presses, type 
+4 & #4 SR, with Stainless Steel 
plates. 
Triple—Effect LILLIE vertical EVAP- 
ORATOR, Cast Iron, 7'434" dia. x 12° 
high, with 406-2" copper tubes each 
effect, including BRONZE pumps, con- 
densers, etc. 
Triple-Effect LILLIE horizontal Evap- 
orator, Cast Iron, 60” dia. x 9'0” 
long, with 106-3 copper tubes each 


Robbins & Delaware Aves. 


OPPORTUNITY!!! 


We have just purchased the entire machinery and 


equipment of: 


WILLIAM J. McCAHAN SUGAR REFINERY, 


PHILADELPHIA, PENNA. 


77 


We are liquidating this equipment and offer, subject to prior sale: 


effect, including pumps. condenser, 
etc. 

40” dia. American Tool Works, 
(Robert's Patent) Centrifugals, with 
bronze baskets, belt-driven. 
ALL-COPPER Ca landria Pans & 
Evaporators, 14’ x 12’ dia., complete 
with catchalls, condensers, etc. 
ALL-COPPER double-effect Evap- 
orator, 78 &” dia., vertical with con- 
denser, fittings, etc. 


ALSO: Crystallizers, Attrition Mills, Crushers, Conveyors, Packaging and Weighing Mchs., Bag-Stitchers, Scales, pallets, 
copper & stecl pipe, valves, etc., ITEMS too numerous to mention! ! 


NOTE: ALL equipment on foundation in above plant, offered at approx. 40% of TODAY’S COST!!! 


Call Mr. Hunt 


L. BLUMBERG’S SON, INC., 


Phone: Devereaux 2-1444-5-6 


-10' dia. Cast iron Calandria Pan, 
complete with catch-all, condenser, 
Guild-Garrison Pump, fittings, etc. 

CAST IRON BLOW-UP Tanks, 8° dia. 


x 8’ deep. 
-HERSEY GRANULATORS, 5S’ & 6 
dia. x 23’ long. with gear reducers, 
heating coils, etc. 

45—10’ dia. x 20’ high Round vertical 
CHAR Filter tanks, (West Point Fdy. 
& Mch. Co.) Cast Iron, 1%” thick. 


Phila. 35, Pa. 








Me GO WEST-BUY BEST 


AT&M Susp Centrif 30’ solid basket 
Shriver 30° Filter Press 29 chambrs P&F 
Sperry 18’ Bronze Filter press 25 pits 
Rotary Dryer 9’x50’ 3g’ shell 40 HP dr 
Bufflovac 2 Drum Dryer 42’’x108” compl 
Bufflovac 2 Drum Dryer 24’'x36’’ complete 
Pr & Schwartz Dupl Shelf Dryer 6x612x7 
Kellogg Condensers, 1980 to 2300 sq ft 
Klein Filter powder type SS, 237 sq ft 
Swenson 4’x1’ Rot Vac Filter, Salt type 
Oliver 6x4’ Rot Vac Filter, Salt type 
Oliver 6’x6’ Rot Vac Filter, Salt type 
Foster Wheeler Port Superheater size 72 
200 gal Kettle, 316 Stainless 1352 

New Jersey Pony Labeler, model 86 ML 
Knapp Can Labeler adj to +10 cans 
Reitz RD-18 Disintegrator 100 HP motor 
Hardinge Tube Mill 4’x10’ silex lined 
Abee Tube Mill, 312‘x10’, Porc lined 

Dey 3 Roll Mill, 14x30” high speed 
Abbe Lenart Mixer 330 gal, 30 HP Mtr 
ADT De-watering Screen 6’ wide, mod A 
Worthington Vacuum Pump Cylinder 18°'x9”’ 
Abbe Blutergess Turbine Sifter, 3 HP 
Dopp Kettle Jktd Agit 56x34” 250 gals 
Bufflovac 2-effect Vacuum Pan, 5’ dia 
Krenz 6’ Vac Pan 12’ Str Side, St steel 
Monel Tank 2500 gals 6x12’ vert vacuum 











Partial List only—We Buy Your Surplus 


MACHINERY AND 
EQUIPMENT CO. 


514 BRYANT STREET SAN FRANCISCO 7, CALIF 











FOR SALE 


COMPLETE 
SOLVENT RECOVERY PLANT 


Fully reconditioned, two - absorber - activated 
carbon system, cooling tower, piping. fans, mo- 
tors, pumps, condensers, fractioning column, con- 
trol panel, and including a steel Truson Building. 
Detailed summary upon request. Please address 
inquiries to R. A. Borton. 


L. E. CARPENTER & COMPANY 


170 N. Main St. 


Wharton, N. J. 








If there is anything 


you want 


or something you don’t want that 
readers con supply—or use—adver- 
tise it in the 


Searchlight Section 








ROD MILL 


Kennedy, Size 48’’ dia. x 84°’. Peripheral 
discharge type. Complete with rods, V-belt 
drive, and structural steel saddle foundation 


Ss. T. DVORAK 


WaAlInut 2-4328 


401 N. Broad St Phila. 8, Pa 


FOR SALE 
i—Four Effect Swensen Evaporator 
i—Three Effect Swensen Evaporator with Salt Set- 
tling Tanks, ete 
1—Two-Stage Crystallizer 
Pumps, vacuum equipment, oviping 
INSPECTION INVITED 
MANGANESE, INC. 


Rox 2008. Henderson, Nevada 
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is in Continental 
Fibre Drums 


Continental Fibre Drums are lighter in 
weight than any other shipping container of 
comparable strength. That means they can 
save you a substantia] amount in shipping 
costs, at today’s high freight rates. On ship- 
ments to countries where import duties are 
levied on the gross weight, these savings are 
even greater. 

Although light in weight, Continental 
Fibre Drums are rugged and durable—will 
take rough handling. Thus you can give ex- 
pensive or dangerous products all the shipping 
protection they need, without paying excess 
freight charges for heavy containers. 

Neat and efficient in appearance, these 
drums can be attractively printed or spray 
painted to make an effective ‘traveling bill- 
board” for your company or product. They 
come in a complete line of sizes, from 12 
gallons to 75. Call the nearest Continental 
office for complete details. 


CONTINENTAL (© CAN COMPANY 


FIBRE DRUM DIVISION 


VAN WERT, OHIO 


NEW YORK PHILADELPHIA ° PITTSBURGH “3 
CAGO SAN FRANCISCO ST. LOUIS 


chi 
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THIS MONTH ... 


Chemical Engineering offers 
Reprint 26... 





Petrochemical 
Processes 


There's a solid foundation of chemical proc- 
ess technology underneath the glamorous 
exterior of Wall Street’s current darling. 
Flowsheets and descriptions of 23 major 
processes feature this 20-page report. 


EVERY MONTH... 


Chemical Engineering provides this convenient coupon method to give you an up-to-date list and faster 


service on reprints. These are available now 


Chemical Engineering's Flowsheets—150 flowsheets of 
industrial processes. ($1.50). 

Data & Methods for Cost Estimation—38 articles, 128 
Pages . . . equipment, plants, operations. ($1.75). 
Bulk Packaging of Chemicals—Developments and 
significant trends. 

Fluid Flow—Fifteen authoritative articles. ($1). 

Water Problem—What it means to chemical process 
industries. 

Fire Prevention—Developments and trends. 

Middle Atlantic States—A survey and census. 

Process Energy—Requirements, costs, improvements in 
equipment. ($1). 

Product Development—Basic approaches, examples. 
Crystallization—Equipment and methods. 

Materials of Construction—14th biennial report . 
with directory of materials and manufacturers. ($1) 
Computers—What high-speed automatic computers are 
and how they can be used. 

Solvent Extraction of Oilseeds—Process principles and 
product purification. 

Organic Unit Processes—Review and recent advances 
Glass—How, where and why it’s used in process plants. 
Motors & Motor Control—Types, performance, costs. 
Sublimation—Equipment techniques, theory. 
Agglomeration—Methods and equipment. . . principles. 
New Processing Tools—Trends and developments in 
equipment, techniques. 

Plant Defense—Control disaster by enemy attack, 
espionage. 

Pumps—Classification and characteristics . . 
pumps. . . how to select. 


. chemical 
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in bulk or single copies. Please order by coupon. 


22 Process Instrumentation—48-p. report, 16-p. folded 
chart . . . principles, advances, selection. ($1). 

22a Process Instrumentation—48-p. report . . . economics, 
selection, push-button plants. (75c). 

22b Process Instrumentation—|6-p. chart Guide to Process 
Instrumentation Elements. Features of 350 instruments. 

23  Liquid-Liquid Extraction—Equipment, performance and 
characteristics . . solvents 

24 Builders of the Chemical Century—-The people who 
have made chemical engineering in the U.S... . 
industry problems of the future. ($1). 
Size Reduction—Selection of crushing, grinding and 
pulverizing equipment. 








MAIL THIS COUPON 
10-52 


Editor, CHEMICAL ENGINEERING 
330 West 42nd St., New York 36, N. Y. 


Please send me copies each of the reprints represented by 
the numbers circled, at 50¢ per copy” (special rates for 100 or 
more). | enclose check ( ), money order ( ) for $ 


Name 
Address 


City Zone State 
t 2 3 @ © @ ? & F OO WW WW 
15 16 17 18 19 20 21 22 226 22b 23 24 25 26 


* Except as noted above. 
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Acme Coppersmithing & Machine Co 
Admiral Tool & Die Co 

Albert Pipe & Supply Co 

Aldrich Pump Co., The 

Allis Chalmers Mfg. Co. 
Allis-Chalmers Tractor Div 

Allmetal Screw Products Co 
Aluminum Co. of America 

Amercoat Corp 

Amer. Bitumuls & Asphalt Co..LB387, R422 
Blower Co 92-93 
American Brass Co 

Car & Foundr 

Cyanamid Co 

Flange & Mfg. Inc 

Hard Rubber Co 

Locomotive Co 

Metal Hose 

Optical Co 


Platinum 
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International Engrg. Inc 
International Nickel Co 
CT 
Jackson & Church Co 

Jelliff Mfg. Co 

Jenkins Bros 

Jerguson Gage & Valve Corp 
Johns-Manville 


Circuit Breaker Co 


W. A. Jones Foundry & Machin 


Keasbey & Mattison Co 
Kemp Mfg. Co., C. H 
Kidde & Co., Walter 
Kimberly-Clark Corp 
Kold-Hold Mfg. Co 
Koppers Ce. Inc 
LaBour Co 
Ladish Co 
Lapp Insulator Co 
Lawrence Mach. & Pump Cor 
Lebanoa Steel 
Leeds & Northrup Co 
Leslie Co 
Link-Belt Co 
Liquidometer Corp 
Arthur D. Little, Inc 
Littleford Bros. Inc 
Louisville Dryer Div 
l'ransp. Corp 
Lubriplate Div 
Lukens Steel Co 
Magna Mfg 
Manhattan Rubber Dw... Ravi 
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Manning, Maxwell & Moor 
Marconi 
Marley Co. Inc., The 
Master Elec. Co 
McGraw-Hill Book ( 
McQuay, Inc 
Mehl Mfg. Co 
Merrick Scale Mfg. Co 
Metal Textile ¢ 
Michigan Whee 
Michigan Pipe ( 
Micro-Metallic ( 
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Stokes Machine Co., F. J 
Stone & Webster Engrg. Corp 


Sturtevant Mills 


Sun Shipbuilding & Dry Dock Co 


Surface Combustion Corp 
Superior Combustion Ind Inc 
Superior Electric Co 

Swenson Evaporator Co 


Syntron Co 


Taber Pump Co 
Tank Storage Div 

Amer } 
Tavlor Forge & Pipe Works 
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l'exas Gulf Sulphur Co. Inc 


Transp 


[Thermo Electric Co 

liteflex Inc 

Tokheim Oil Tank & Pump ¢ 

Vote System Inc 

Trane Co. . 

I'raylor Engrg. & Mfg. Co 

lrerice, H. O 

rri-Clover Machine Co 

lube 

Turbo Mixer Div 
¢ orp 

Turner & Haws Engrg o., In 


Turns In 


Amer 


of Gen 


Ultra-Viscoson The 
Union Bag & Paper Corp 
n Carbide & 

bide & Carbon Div 
Universal Road Mach 
U. S. Gasket Co 
U.S.1. Industrial Chemicals ¢ 
U. S. Rubber Co 


U.S. Stoneware Co 


Corp 


Un 


t Co 
Victor Chemical Work 
Viking Pump Co 
Visking Corp 
Vogt Machine ¢ 


Henry 


Tiernan ¢ 
Walworth Co 
Warren Steam Pump 
Wat 
Welding Fitting ¢ 
Welsbach Corp 
Western Supply Co 
Westinghouse El 


son-Stillinan 


Westinghouse 
ditioning Din 
Weston Elec. Inst. Co 
Whitlock Mfg. Co 
Whiton Machine Co 
Whittaker Clark & Daniel 
Edwin L. Wiegand (¢ 
s Gasholder Di 
ransp. Corp 
Wilfles Sons, In 
Williams & Co., ¢ 


Patent Cr 








Professional Services ... 
SEARCHLIGHT SE‘ “TION 
(Classified Advertising) 
H. E. Hilty, Mer. 
EMPLOYMENT 
Positions Vacant 
Selling Opportunities Offered 
Positions Wanted ; 
Selling Opportunities Wanted .. 
Employment Services . , 
BUSINESS OPPORTUNITI IES 
Offered 
PROPERTY 
For Sale 
EQUIPMENT 
(Used or Surplus New) 
For Sale 
WANTED 
Equipment 
Miscellaneous 
Aaron Equipment Co 
American Air Compressor Corp. 


KEEPING 


Arthur Process Equipment 
Barcean Co., Irving 
Blumberg’s Son Inc., L. 
Brill Equipment Co. 
Carpenter & Co., L. E 


Consolidated Products Co., 


Dalton Supply Co 

Davis, Samuel M : 

Drake Personnel Inc. 

Dvorak, S. T. 

Eastern Metals ( ‘orp. 

Electric Equipment Co 

Epstein, Perez Sr ee 
Equipment Clearing House Inc. 


Eveready Supply Co 


First Machinery Corp. 
Gale, J. 


Gainesville Chamber of Commerce 


Gelb & Sons Ine., R.. 
Hall Equipment Co 
Harber Industrials 
Heat & Power Co., Inc 
Kehoe Machinery Corp 


Kinslow Power & Equipment Co 

Lawler Machinery Corp. 

Lestan Corp. 

Loeb es Supply Co. 

Loeb & Son, H 

Luria Steel & Trading Corp., 

Howeli Division 

Machinery & Equipment Co. 

Machinery & Equipment Co. 

Te Inc. 

O'Neill, A. J. 

Perry Equipme nt Cc ‘orp. 

Republic Chemical Corp 

Sero Metal Re fining Corp. 
School of 


Erman- 


(Calif.). 
(NYC). 
4 


Mines 


Stanhope, . ° ee 

Stein Equipment ‘Co. . 

Strickler & Assoc. Dean C 

Truland Chemical & Engineering Co. 
Union Standard Equipment Co 
Vulean Detinning Co., e . 
Windemere Sales Co 


WMwith ideas in advertising 


You can get, free, more information about any of the following advertisements. 


Note: Mail the postcard inside the back cover to us. 


Answers will 


come direct to you from the companies. There is a page number on the 
postcard for each advertisement. Here’s what the letters mean: L, R. T. B, 
(left, right. top, bottom) locating the ad on the page: small letters follow- 
ing, (a. b,c.) indicate additional products in the advertisement. On the 
eard. circle the page numbers of any items, below, about which you want 


more details. 





Accumulators 


Steam - 26 
5 to 120 gal. capacities 26-27a 


120 to 10,000 gal. capacities. . .26-27b 
26-27c 
.240e 


200 to 90,000 gal. capacities. 
Adapters, No. 2-CRS, chemiseal 
Air cleaning & dust recovery equipment 

Dust collectors, Aeroturn 

Dust collectors, catalog 72-B 
Air conditioning equipment 

Fans, venturi 

Humidity conditioning 
Air handling equipment, 

Blowers 

Blowers, Centrifugal 

Dehumidifiers, surface, 

Exhausters 

Fans, exhaust, 
Air pollution test units 
Belts 

Conveyor ees 

Conveyor, woven wire. 

V, Grommet 

V, Rubber 
Bends oe 
Blast cleaning « abinots 
Blast cleaning units, portable 
Boilers, steam, self-contained 
Calenders, Z-type, for plastic coatings 

and film production 
Casters & wheels 
Castings, steel ... 

Catalyst supports, alundum 
Catalysts, platinum metal 
Centrifugals 

Centrifugals, booklet 8-RC-2 
Centrifugals with speed control 
Ceramic production, porous 

Chains, Lg steel 
Chemicals 

Activated carbon, 

recovery 

Alumina, activated 

Anti-caking agents, Furafil 

Anti-freeze, pyro 

Beta-resorcylic acid 


catalog 1660.91 
70. 357 


for solvent 


502 


bulletin M7/1103.263e 


Butvls 
Carbonate of potash 
Caustic potash 
Chlorine ae 
Chlorine, handbook 
Drvstalline, VPI 
Defoamers, antifoam A 
Detergents, dispersant 
NIA 
NI-O ; 
Diammonium phosphat ite 
Dicalcium phosphate 
Flectro-chemical research 
Ethvl bromide 
Fattv acids, coconut 
Germicide, liquid, santophen. 
Glycerine : 
Hydrogenation catalyst 
Industrial oil additive, 
booklet 0-86 
Isocvanite resins, 
P-144 118-119f 
Isocyantates, bulletin B-125..118-119h 
Metallic oxide pigments.......... 249 
Monoammonium phosphate . .122-123a 
Naphtha solvents 
Nitrogen 
Oils 
Oxalic acid 
Oxide colors 
Oxygenated 
Ozone .. 
Phenol, safe handling booklet 118-119b 
Phthalocvanine blue T330c 
Plasticizers 399 
Red iron oxide .T330a 
Resins , 433a 
Resins, laminac 66-67c 
Santomask 118-119d 
Sodium sulfhydrate 435b 
Sodium sulfide 435a 
Sodium tetrasulfide 435c 
Soil conditioners 66-67a 
Solvent oils ...255b 
Solvents Sa, 433c 
Solvents, oxygenated .265b 


118-119¢ 
.L448 
nonionic, 
..388a 
.388b 
122-123b 


118-119e 


Stanolube 70, 


foam, bulletin 


solution 


Sorbitol 
Specialties 
Titanium dioxide pigment..... 
Versenes, bulletin 2 
Vinyl compounds, marvinol. . . 
Citric acid vor . 
Cleaning services, condenser 
Closures, drum, Tri-Sure. 
Coatings 
Bitumastic 
Protective 
For metal 
General purpose 
Weathercoat 
Weather ean and re 251d 
Coils 
Color-remover, Darco G 60 
Combustion units, tandem, oil-gas. . 
Compressors 
Centrifugal . {tenes 
Centrifugal, single stz ige 
Chass Y, bulletin 766 
Gas-engine, bulletin L-690-B1B.... 
Power driven, type-M 
Condenser tower .... 
Condulets, explosion proof 
Connectors 
Flexible metal, bulletin SS-50 
Moistureproof, catalog E. . 
Containers 
Bags, Multiwall ....... 
Bags, waterproof 
Drums, fibre 
Sacks, multiwall 
Conveying systems 
| ae 
Dry pulverized ‘materials handling. 38 
Vacuum-pneumatic, flexible 27 
Conveyors-elevator, sanitary & dust- 
tight 
Convevors 
Feeder-convevor-elevator units, 
Bulk-Flo, book 2175 sis a ee 
Shaker ; ; T318 
Steel-belt ; 469 
Coolers 
Cascade, bulletin PE-8 
Water tube . 
Crystallizers 45d 
Cutters, knife .L416 
Design & construction, original equip- 
ment, brochure CE 16-1.. 
Disintegration equipment 
Colloid mills 
Crushers, rotary fine 
Grinding mills ... 


442.443 
_B324 
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Hammermills B3 1 6b 
Hammermills, helix- seal. 
Laboratory mill . 
Plastic grinder 
Pulverizer ... 
Ring mill 
Ring or hammer crusher. . . 
Draining & air venting system 
Drives, fluid, gyrol 
Drives, power, bulletin LPB. 
Drum handling systems. . . 
Drum rinsers .. . 
Dryers and dry air feeders with 
activated aluminas 
Dryers 
Air, gas or liquid, bulletin D-27 
Flash drying systems, catalog 54A. .2 
Gas-solid heat transfer & reactor. BR448 
General line, bulletin 524 ..- -480 
Rotary vacuum ... 410, 385 
Spray i oid is 5, noe avert Ge 
Steam tube ............... .181 
Drying systems, continuous conveyor. 206 
Dust & fume collectors. .BR396 
Dust control equipment. .... . . .88 
Dust control equipment, dust filters, 
bulletin 98 es 
Dust collectors 
Multi-wash, bulletn 551. 
Type CH, bulletin 909A 
Unit type 
Ejectors, steam jet 
engineering & construction 
Chemical & processing plants 
Chemical plants 
Plants ... 
Refineries . 
Sulphur plants 
Waste acid recovery processes 
“vaporators 
Conkey, with switching system for 
self-cleaning 
General line 
Multiple effect ; 
“abric finishes, flame resistant 
pyroset 
“abricators 
Bubble tray 
resistant 
Heat exchangers 
Pipe 
Pressure vessels 
Pressure vessels, steel 
Process equipment 
Alloy metals 
Bulletin 2403 
Glassed steel, 
Fastenings, 
Feeders 
Chemical 


.66-67e 


columns, corrosion- 


440-441 
bulletin 894-C1. .510 
stainless steel, chart 52D.194 


materials. . 393 
Merchen ; R39] 
Rotary airlock seed oe 000 see 

Fibers, acrylic, orlon................44 

Filter aids, celite... weiss a soak 

Filter cloth, general line . TR448 

Filter fabrics 
Nonwoven ere: | 
Synthetic nea? 

Filter media, .L409 

Filter paper LT450 

Filters 
General line , Sb, 360, L396 
Horizontal plate | 
Micronic goa wate 
Precoat, bulletin 218 
Pressure leaf, horizontal ere 
Research & development facilities 
String discharge 347 

Finishing cabinets, liquid blast... ... 365b 


solution, dry 


hard coal 
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Fire extinguishers 
Carbon dioxide, 
Dry chemical ; 
Dry chemical, file No. 234 

Fire extinguishing systems 
Carbon dioxide type 
Foam . srlomsertias : 

Fittings & fasteners, stainless steel 

Fittings & flanges, forged steel 

Fittings 
Conical, clamp type 
Conical end os 
Expansion joints, chemiseal 
Forged steel, screw-end and socket 


pac “— 


weld 
Joints, 
Joints, 
Pipe ‘ 
Recessed end . 
Sanitary 
Welding . 
Furnaces, iso-flow 
Gasholders 
Gaskets 
Jacketed, slip-joint ; 
Jacketed, type T6N 7 T 
“chemiseal”’ 
Snap-on type 82 0: 
Spiral wound . 
Generators 
Steam 
Steam, 
Steam, 
Heaters, 
Heaters, 
Heaters, unit, 
Heaters, water, 
Heat exchanger 
Heat exchangers 
Brazed aluminum 
Corrosive liquid, bulletin 
Shell & tube, series 310A 
Type BCF, bulletin 1.1 K5 
Heating & cooling units, impervious 
graphite 
Heat transfer equipment, " platecoil, 
bulletin P-51 
Heat transfer medium, Dowtherm 
Horton tanks, aluminum 
Hose 
Rubber 
Steam, concord 20 
Impregnators 
Horizontal, jacketed 
Small, dock insulation 
Insulations 
Cement, 
Cork coverings, 
Heat 
Calcium silicate 
85% magnesia 
Magnesia, 85°% 
Mineral wool blankets 
Mineral wool blocks 
Rockwool blankets 
Rubber, for chemical equipment 
Instruments 
Analyzers, infrared 
Analyzer, plant stream 
Aquameter, data file 41-4 
Back pressure regulators, type 
Controllers 
Electronic ; 
Pressure “simply” 
Temperature, air-operated 
Temperature or pressure, self 
operating 
Temperature or pressure, steam 
operated R415b 


revolving 
swivel 


6-500, 


‘chemiseal” 


bulletin SB-38V 
catalog 322 

jet, bulletin 3-A 
unit , 

down flow 
instantaneous 


rust-inhibitive 
light-duty 


wiwnrre 


a 


' 


R415d 
-R415c¢ 


R415a 
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Temperature or pressure, 42.R415e 
lime, automatic ... -R415£ 
Control systems, 3-part, plug in.. ee 
Counting-rate meter 
Differential regulators, type EN. 4530 
Differential transmitter, type FRB.449 
Electrical quantity recorder, 
series 40 aie 82c 
Flow meters .65 
Flow rate integrator 
Gages 
Helicoid 
Pressure, with dust 
proof casings 
tank ae 
Tank, catalog 52 
l'ruscale 
Vacuum 
Indicating controller, bulletin 463.3 
Level controller, electronic 8 
Level indicator, electronic 
Liquid meters 
Mass spectrometers, bulletin 
CEC-1821 
Moisture meter 
Panels, graphic 
Positive displacement, 
40-B-14 
Potentiometer, 
Pressure pilots, bulletin 16-1 
Pressure regulators, type ED 
Pyrometers 
Ihermocouple, bulletin 
GEC-245 
Type HP-3, 


& moisture 


Zz 


Who vs 


— 


108-109 


bulletin 


recording 


447b 
bulletin GEC-713.447d 
Recorder-controller, catalog 500...457 
Recorders & controllers, Dynamaster, 
catalog P-1245 32-33 
Recording, indicating or 
controlling , 
Resistance bulb, bulletin, 
GEC-835 447 
lemperature indicator, shadow proof, 
bulletin GEC-218B . 447¢ 
Temperature recorders 
Temperature regulators 
Bulletin 316 
Type ET 150 
Thermal controls 
Thermistors 
l'hermocouples, accessories, bulletin 
GEC-714 
Thermometers, resistance, "bulletin 
GEC-835 . a 447 a 
Viscometer BL415 
Viscosity me asurement & control. ..57 
Voltage regulators, bulletin $351 
Intercoms, explosion proof 
Joints 
Expansion , , : 
Swivel, ball-bearing 89 
Kilns, rotary, bulletin 07B6368A 12 
Laboratory ware, platinum 21 
Liners, drum, polyethylene .R387 
rubber 


TR485 


+ 


Ww vin 


Lining, 
Hard 
Soft 
Synthetic 

Load-center unit substantions, 
GEA-3592 

Lubricants 
Greases, 
Greases, superla 
Industrial oils, 
Lubriplate 
Rust preventives, 

Manipulators, hydraulic, 
control 


bulletin 
100-101 


stanolith . 5 a 
stanoil 53b 
BR398 


slanorust 53d 
remote 








aj nee RBA ROARED te I 


Materials handling systems, for bulk 
materials 
Matenals of construction 
Aluminum 284 
\luminum bronze allovs 116-117 
Aluminum, industrial 
Asbestos corrugated 
Chemical stoneware 
Concrete, hydropel BL 
Copper silicone 
Haveg, cement 
Nickel alloy 38 
Platinum, gold & silver 
Rubber for molded parts 
Stainless steel 
Stecl 
I'eflon 
Microfilm 
Microtom« 


Mist eliminators, wire mesh 


orrugated 


alloys for conduits 


Nm WPI ww 
Ab tv ows wri 
TAO A OK 


“reader” 


processing vessels 
Mixing equipment 

\gitators 
Blenders, intimate 
Blending systems 
Mixers 

Condensed data, bulletin B-100.185d 

High speed 

Laboratory 

Laboratory, bulletin DH-50 

Muller-typc 

Pony 

Portable, bulletin B-75 

Side entering, bulletin B-104 

lop entering, propeller, bulletin 

B-103 
lop-entering, turbine paddle, 
bulletin B-102 

Turbo 
Propellers 
Stabilizer 

Motors 

Brake, 125 hp 
Chemical, lifeline, bulletin 

B-4792 

lectri tvpe TEFC 
Outdoor splashproof 
Pre-lubricated, bulletin F-4378 
Synchronous 

High-speed, bulletin GEA-5426 


L422 
L452 
B31 


baffle 


Low-speed, bulletin Gea-5 
Plant power, bulletin GEA 


Votally-enclosed, fan-coole« 
lube-type, bulletin 51B7149 
Nails, rivets and 
resistant 
Nozzles, 
Packaging materials 
Kimpak 
Polyethylene visqueen 
. teflon 
Petrochemical equipment 
Pillow blocks 
Pipe and fitting 
\cid proof, | 
Glass 
Rubber 
Pipe 
Glas prvex 
Plastic, Uscolite 
Stainless steel, schedule 5 
Steel, 
Plant sites, Tuscaloosa, Ala 
Power bulletin 
GEA-5600 42-43 


Power generation equipment, diesel. . .6 


SCTCW'S, corrosion 


spray 


Packings and gasket 


pyre x 


saran lined 


distribution 


systems 
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Precipitators 
Electrical 
Electrostatic 
Presses, dewatering 
Pressure cells 
Pressure vessels 
Pumps 
Acid 
Acid-handling, bulletin 308-R 
Centrifugal 
Centrifugal 
Bulletin P/1 
Double suction, single stage 
Mechanical seal, catalog E'T-452.271 
Self priming 
Chemical 
Chemical, bulletin 52B7638 
Chemical transfer and 
bulletin B-1605 
Chemical transfer 
Heavy-duty, bulletin B-1600 
Non-clog impeller, bulletin 
B-1606 
Direct flow 
For evaporator or vacuum service 
bulletin CL-339 345 
General purpose, bulletin B-1300.463d 
Liquid 
Bulletin 52S 
Gas or solids in solution 
Multi-stage, bulletin 310 


Process 


refinery, 


463 


463b 


bulletin OSB6615 
Proportioning, bulletin 300 
Rotary positive displacement, IMO.430 
Slurry, diaphragm, bulletin 309-R. .292 
Split-shell, paper stock 
Steam, bulletin WQ-213 
I'ransfer, barrel 
Vertical, acid and chemical, 
bulletin 203-4 
Radiant panels, electric 
Rectifiers, mechamical 
Refractories 
Kiln 415-419 
Silicon carbide, bulletin B-749. .1TL39] 
Rolls, jacketed steel 395 
Safety equipment 
Aprons & sleeves, acitex 


Process 


B320b 
B320a 
B362 


acid handlers 
Screens, filter, tubular slit 
Seals : 
Mechanical shaft type 9 : 
O-ring, synthetic rubber, catalog 
5100 


Goggles, 


Separators, centrifugal PR-398 
Shakers, testing sieve BR424 
Smoke or heat fire detecting systems. . 18a 
Speed reducers 

Worm gear 

Worm gear, type VD 

W orm-helica 
Sulphur 
Switchgear, metal-clad, type 

booklet B-5306 

} an 1'330d 
lank 


l'ank storage terminals 


DH, 


©2 
Cars > 


lankers 
Lantalum 
lowers, 

Cooling 

Cooling, twin-flow 
Tractors, HD-5G 
I'ractor-shovel 
Tractor-shovel attachments 
Traps 

Steam 

Catalog J 


October 


Expansion engin eRe 
Impulse, bulletin T-1700. . 
Ploat-thermostatic 

Rotating valve ie j Oe 4, 

['rucks 
Fork, electric battery powered... .285b 
Fork, gas powered ..... 285a 
Tubes 


Condenser & heat exchanger copper 
alloy 24 


Condenser, technical advisory 


service . 
Heat exchanger, finned 
Pressure, electrunite 
Water, copper, solder joint... . 
Tubing 
Alloy 
Hastelloy B 
Hastelloy C 
Multimet 
No. 25 
Heat transfer, finned 
l'urbines 
Mechanical-drive, Bulletin 
GEA-4955A 
Steam 
Steam, bulletin 1966 
lype | 
Utiliscope, wired television, bulletin 
1025C 
Valves 
Back pressure, bulletin 956 
Check, tilting disc ; 
Chemical porcelain with fiberglass 
reinforced plastic 
Control, bulletin 700-2 
Corrosion-resistant, bulletin 
Diaphragm, 
\cid handling 
Control, bulletin 513 
Saran lined 
F, bulletin 647 
Fittings, stainless steel, 
bulletin 5152 
Forged steel, for chlorine gas or 
liquid 
Gate ‘ , 
Gate, bronze solder joint 
Gate, Ccorrosion-resisting 
Gate, stainless steel . 
Pinch, rubber 
Plug, lubricated 
Pressure reducing 
Pilot operated, bulletin 966 
Single seat, bulletin 950 Sb 
Type 1000, bulletin 962 : Sa 
Safety Pernt R403 
Stainless steel , is ; 295 
Swing check, stainless steel 470a 
Vent, pressure-vacuum, bulletin 
E-601 
Y 
Corrosion-resisting 
Porcelain 
Water treatment, 
Anion exchange resin, permutit S 
Clarifiers , 
Demineralizer, Mono-column 
Demineralizers with vacuum 
deaerator ; 
Ion exchange resins 
HCR 
SAR . 
WBR 
Thickeners 
I'wo-bed de-ionizer 
Wire mesh products .. TR396 
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Semele with ideas in the news 


You can get. free of charge. more information about any of the following items 


of new equipment, new products or new literature. 


NOTE: The postcard inside the back cover makes 
ordering easy. Mail answers will come 
direct to you from the companies. On the card, circle 
the key numbers of any items, below, about which you 


card to us: 





want more details | 


NEW EQUIPMENT 


New Heating & Cooling Equipment 

Conduction Dryer—Is well suited for heat sensitive or fine 

materials. Link-Belt Co ‘ 101 
Unit Heaters—Have boiler tube design, are gas fired. The 

Trane Co 
Portable Oven—Operates over temperature range from 300 

to 1,000 deg. F. Grieve-Hendry Co., Inc . 103 
Centrifugal Humidifier—Is_ casily installed, suspends from 
Bahnson Co 104 
Automatically controls 
Products Div., 


102 


overhead. 
Dehumidifier 
Desomatic 


humidity in storage 

arcas Daly, Merritt & Sulli 
van, Inc 

Roof Ventilator—Fiberglass-reinforced resin provides cor 
rosion resistance. Iron Lung Ventilator Co 

Heat Machine—Model VO-168 has output of 130,000 to 
165,000 Btu. per hr. Fagcol Heat Machine Co 

Fan Ventilator—Has special low said design for good appear 
ance. The Burt pe Co 

Relief Valves—New 202 series for use on hot W ‘ater tanks and 
heaters. Mc Donnell & Miller, Inc 


105 
106 
107 
108 


109 


New Processing Equipment 
Grinding Brick—Made of high density porcelain gives im 
proved milling. McDanel Refractories 
Autoclave Agitator—Driven by external magnet, ‘eliminates 
stuffing box. Chemtech Products Corp did 11] 
High Pressure Autoclaves—Used for preparing new drugs for 


medical research. Wm S. Merrell Co : 112 


110 


New Instruments & Controls 


Pressure Gage Isolator—Protects instruments from corrosive 

Vrans-Sonics, Inc . 55 

Thermocouple Accessories—Consisting of new  insulations 
widen effectiveness. Muinneapolis-Honeywell.. 

Colorimeter—Provides continuous color control of gases and 
liquids. Beckman Instruments, Inc 

Instrument Valve—Designed for pancl mounting throug rh 
single hole. Hoke, Inc 

Consistency Regulator—Pneumatically controls paper stock 
consistency. Bird Machine Co 

Flame Failure Safeguard—Utilizes photoelectric eve to guard 
oil burners. Combustion Control Corp 

Amplifier—High gain dic. type for feedback 
tems. ‘Tippett, Jackson & Nolan, Inc.. 

Fensile Testing Machine—Covers ()-300 Ib. range, 
plied manually. W.C. Dillon & Co., Inc 

Instrument Calibrator—Model M-2 tests and « 
instruments. Marion Electrical Instrument ‘ 
Radioactive Scaler—Utility model SC-19 is — low cost. 
Tracerlab, Inc 

Neutron Counter- Constructed of aluminum, “filled 
boron trifluoride. Radiation Counter Labs., Inc 

Gas Odorometer—Measures intensity of odorization in 
natural gas. Oronite Chemical Co 

Measuring Microscope—Pocket model Optometer contains 


systems 


computing sys 
load ap 


alibrates d.c 


with 
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engraved scale. National Instrument Co 125 

Motor Control—Model 302-A is wide range speed and 
torque generator. Industrial Control Co 

Beta Gage—Concentration backscatter tvpe detects variations 
in ionic concentrations. ‘Tracerlab, Inc.. . 12 

Data Recorder & Annunciator—Monitors as many as 500 
electrical devices. ‘Taller & C Sooper, Inc.. ang 

Svnchroverter Switch—Converts 0.05 microvolt d.c. to ax 
The Bristol Co 


126 


128 


129 


New Fluids Handling Equipment 
Screw Pump—Has special internal bearing design for extra 
ruggedness. Sier-Bath Gear & Pump Co..... 
Restrictor Valve—Uses Bourdon tube for very low 
[he Foxboro Co 
Multi-Stage Pump—Has been redesigned for greater efh 
Ingersoll-Rand Co 


economical 


130 
flow 


ciency 

Process Pump—Uses mechanical shaft seals 
Peerless Pump Div 

Needle Valve—Has reset clip, gives fine ee of regulation 
The Lunkenheimer Co 

Plunger Valve—Operated by diaphragm on low pressure air 
D.C. Hunt & Son, Inc 

Acid Pump—Has special corundum parts for high corrosion 
resistance. Pulsometer Engineering Co., Ltd 

Flexible Ball Joint—Designed for high pressure work, has 
floating seal. Darco Mfg. Co 

Pipeline Expansion Joints—Have shortened dimensions, give 

Flexonics Corp 138 


greater control 
Controls the flow of corrosive fluid. The 


Motorized Valve 
Mercoid Corp . 

Hose Coupling—Series 900 are constructed of 
brass bar stock. Hose Accessories Co 140 

Hose Nipples—Are non-porous, scale free Series 650, Type 


$C Hose Accessories Co 14] 


139 


machined 


New Safety Equipment 
Eye Wash Fountain—Offers gentle over-all flushing of facial 
area. Logan Emergency Showers, Inc.. P ee 7 
Mercury ‘Trap—Fits on manometers to trap blown-off 
mercury The Emil Greiner Co , : 
Extinguisher Horn—Is now grounded to eliminate 
shock. American LaFrance Foamite Corp 
Fire Shield—In lightweight, portable size for fire-fighter pro 
tection. Gustin-Bacon Mfg. Co 
Valve Shield—Protects operators from packing gland failures 
Industrial Products Co 
Pressurized Fire Extinguisher—In one and two quart sizes 
delivers vaporizing liquid. Fyr-F'yter Co 
Carbon Dioxide Fire Extinguisher—Offered in 12 Ib. size 
Randolph Laboratories 


static 


New Materials of Construction 


Coil Supporter—Made of lead clad steel, supports acid coils 
Knapp Mills In 

Rubber Matting—Has wedg 
clean. A. N. Braybrook 150 

Steel Grating—Has serrated edges for skid resistance. Bustin 
Firm Grip Grating Corp 151 


149 


shaped ridges, scrapes feet 


New Electrical & Mechanical Equipment 
Teflon Parts—Can now be molded in 
Sparta Heat Treat Co., Plastics Div 
Aluminum Busbars—Now replace copper in distribution sys 
Trumbull Electric Dept., General Electri 


intricate shapes 


tems 








Volt-Ammeter—Covers six ampere and three voltage ranges. 
Pyramid Instrument Corp 

Screw Fastener—Has 12-point non-slip head, 
socket wrenches. Twelve-Point Fastener Co 

Graph Paper—Facilitates drawing perspective views from dif 
ferent angles. Tech-Art Graphs 

Toggle Switch—Hermetic ally sealed precision type 
Switch Div. Minneapolis-Honeywell Regulator Co 

Steam- “* Cleaner—Redesigned model JC-10 operates on 
220-v., less than 50 amp. Livingstone Engineering 

sages Probe—Pocket size removes iron or steel, has ad- 
justable magnetism. General Scientific Equipment Co.. 

Selenium Rectifiers—Sub-miniature in size and designed for 
long life. Electronic Devices, Inc... : 

Lamp Holder—Features weatherproof construction for ‘out- 
door lighting. Stonco Electric Products Co.. . 

Pipe Wrench—Has replaceable jaw inserts for low cost 
maintenance. Ampco Metal Inc. 

Electronic Stethoscope—Locates source of noise in machin- 
ery. Anco Instrument Div... .. 

Rachet Lever Hoist—New model R now offe red in 1,500 
and 2,000 Ib. capacities. Coffing Hoist Co 

Steam Cleaner—Model 51 operates from plant steam supply. 
Maisbury Mfg. Co.... 

Portable Working Platform—Raises to a height of 8% ft. 
Atlas Industrial Corp 


fits box or 
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New Packaging & Handling Equinment 
Clark 


Fork Truck—Combines ruggedness and serviceability. 
Equipment Co 

Diverter Valve—Permits use of standard hvdraulic system on 
fork truck attachments. Clark Equipment 
Pallet Roller—Eases unloading operations from trucks Frank 
L. Robinson Co.. . 

Barrel Cradle—For use with hoist, handles al barrels. 
Palmer-Shile Co... 

Drum Pallet— Doubles effective drum storage area, eases 
handling. Baker Industrial Truck Div. . 

Fork Lift Truck—In heavy weight class has been lightened, 

is more powerful. Clark Equipment Div 

Vibrator Mounting Clamp—Speeds attachment of external 
vibrators Viber Co 

Electric Walkie Truck—Redesigned unit is more compact, 
powerful. Lewis-Shepard 

Pallet Lift—Fork straddle type is electrically powered, com- 
pact. Langlev Mfg. Co.... 

Nesting Basket—Constructed of corrosion resistant wire mesh 
Chas. Wm. Doepke Mfg. Co.. 

Bottle Banding Machine—Automatically applies cellulose 
neck bands. Economic Machinery Co : 

Oscillating Convevors—Flexmount sub-assemblies now avail- 
able from stock. Link-Belt Co.. 

Electric Stacker—Transvevor unit works in six x ft 
ft. height. Automatic Transportation Co 
Electric Platform Truck—Model Ox PO-40 will lift 6,000 

Th. to 10 ft. Barrett-Cravens Co 
Fork Lift Trucks—Four popular models now offered with 
gasoline or diesel engines. Towmotor Corp 
Ram Attachment—For electric tiering truck 
lateral movement. The Raymond Corp 


The 
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NEW PRODUCTS 


Primer for Vinyls—Fliminates many application bugaboos 
Prufcoat Laboratories, Inc.......... 

Zine Coating—Avoids distortion often c: aused by ordinary 
galvanizing. Dimet Pty. Ltd.. 

Resin—Improves properties of a wide range of paper prod. 
ucts. Rohm & Haas Co 

Steam Cleaning Compound—For reac tiv 
surfaces. Turco Products, Inc 

Gel Promotor—A heat substitute in making petrol 
Ravbo Chemical Co 

Salt-Free Sulnhonates—With better solubility in water or oil. 
Nino! Laboratories ; 

Organic Silicofluorides—Potentially useful as i 
fungicides. Davison Chemical Corp 


» metals and painted 


um gels 


cticides, 
. 


506 


Wetting Agent—Applications needing stability, low surface 
tension. Minnesota Mining & Mfg. Co 

Dispersion Agent—Controls sagging and running in finished 
paints. Griffin Chemical Co 

Terramycin—Has been found to stimulate plant growth. 
Chas. Pfizer & Co.. 

Synthetic Amyl Acetate—New 92 percent amyl acetate grade 
for pharmaceuticals. Sharples Chemicals. . . 

Two Decyl Diesters—As plasticizers offer lower volatility 
than octyl phthalates. Godfrey L. Cabot, Inc 

Pigmented Primer—Primes, seals, covers then dries in two 
to four hours. Tropical Paint & Oil Co... 

Cation Exchange Resin—For operations involving adsorp- 
tion of basic materials. Rohm & Haas Co............- 2 

Polyester Resins—For structural materials in combination 
with glass fiber. Naugatuck Chemical Div ; 

Steroid—New ring labeled cholestenone at double previous 
specific activity. Radioactive Products, Inc 

Paper Products—Felt replacement, contains cork and is 
treated with rubber or resin. Armstrong Cork Co....... 

Lubricant—Said to provide lasting results on metal, wood, 
plastics. Electrofilm Corp.. Leia h 

Bacteriostat—For deodorant soaps; chemically, 2,2*-thiobis 
(4,6-dichlorophenol). Monsanto Chemical Co......... 

Latex Base Wall Paint—May be annie over hihied surfaces. 
Arco Co _ ig Se 


NEW TECHNICAL LITERATURE 

Bubble Caps—Data on 270 standard styles of caps and risers 
for stills. 24 p. Pressed Steel Co : 

Pumps-—Specifications, installation diagrams for chemical 
proportioning pumps. 8 p. Proportioneers, Inc....... 

Homogenizer—Pictures and describes each part in a new 
model. 30 p. Manton Gaulin Mfg. Co.. ; ; 

Speed Reducers—Cross section views, installation diagrams 
for shaft mounted models. 20 p. Dodge Mfg. Corp... 

Dehydrators—Equipment systems involving screens, presses, 
drvers. 8 p. Davenport Machine & Foundry Co....... 

Pumps—Construction and performance of a high pressure 
line. 8 p. Royalton Co 

Expansion Joints—Construction drawings, 
slip-type. 8 p. Royalton Co 

Pumps—Diagrams of a line of selector pumps for abusive 
applications. 4p. Nagle Pumps, Inc 

Teflon—Properties and uses of Teflon sheets, tape, rods, tub- 
ing, bars. 4 p. U.S. Gasket Co.. ; 

Seal—For flat faced pipe joints. Diagrams show installation. 
2 p. Lapp Insulator Co. 

Porcelain—Its use when armored with fibergl: ass reinforced 
plastic. 2 p. Lapp Insulator Co. 
Valves— Diagrams show packing materials and arrangements 
for porcelain valves. 1 p. Lapp Insulator Co..... 

ne For continuous removal of water vapor from 
gases 2 p. Selas Corp. of America...... 

Heating— : “unit which combines convected and radiant heat 
for batch cooking. 12 p. Selas Corp. of America. . 

Chemical Porcelain—Its use in valves, pipe and sce 
Raschig rings. 26 p. Lapp Insulator Co 

Jacketed Pipe— —Questions and answers on the most economi 
cal way to buy. 2 p. Hetherington & Berner Inc..... 

Silicones—Properties and uses of rubber gums, resins, 
adhesives. 12 p. General Electric Co 

Hard Facing Allovs—Properties, guide for typical applica- 
tions. 12 p. Wall Colmonoy Corp 

Float Traps—Selection, operation, capacities, hook-up dia 
grams. 8 p. Armstrong Machine Works 

Stainless Tubing—Corrosion resistance, mechanical proper 
ties. 4p. Babcock & Wilcox Co 

Protective Coatings—Suggests paint systems for hydraulic 
structures. 8 p. Lead Industries Assn : 

Sulphur—Describes a product for incorporating insoluble 
sulphur into a wide range of rubber compounds. 4 p 

General Tire & Rubber Co..... 

Products and Services—What thev are, how this company is 
set up. American Cyanamid Co 

Safety—Design and layout of industrial changerooms, 
Moore Co. .. 

Chemicals—Two bulletins give properties of hexahydro and 
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STOP FOR POSITION 


Stop at the desired point for quickly 
and conveniently loading and unloading 
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UNIBRAKE MOTORS 


1/8 TO,125 HORSEPOWER, | 


THE MASTER ELECTRIC COMPANY « DAYTON, OHIO 


STOP AND HOLD ANY LOAD 


Unibrake motors are very advantageous on 
hoist, elevators, inclined conveyors, etc. ... 








STOP FOR SAFETY 


Reduce the hazard of injury to work- 
men or damage to equipment which 
might cripple vital production 
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Sulfonation of Fatty Alcohol 


with Chlorosulfonic Acid 





To process with CHLOROSULFONIC ACID, you need 


the corrosion resistance of glass 
plus the working strength of steel 


Pfaudler glassed steel is not attacked by chlorosulfonic 
acid at any temperature at which this highly corrosive 
material is used. For this reason, glassed steel permits 
full-scale operation of many processes which otherwise 
might never move out of the laboratory. The fatty 
alcohol sulfonation shown above, for example, is 
accomplished much more efficiently with chlorosul- 
fonic than with other acids which might have been 
used. Without glassed steel equipment, it would not have 
been feasible to use this more efficient process. 

Pfaudler glassed steel is resistant to all acids except 
hydrofluoric, even at elevated temperatures and pres- 
sures. With a new Pfaudler glass, it is possible to 
handle not only acids but also alkaline solutions up to 
a pH of 12 and 212°F. Now, it is possible to perform 
both acid reactions and neutralizations in glassed 
steel vessels, as illustrated in the flow diagram above. 

To give it working strength, Pfaudler glass is fused 


to steel in huge furnaces at temperatures of 1500 to 
1700°F. This high-temperature firing locks the glass to 
the steel and makes it hard and tough. 

Pfaudler glassed steel reactors, in capacities from 
5 to 3500 gallons and for internal pressures as high as 
200 p.s.i., are commonplace in chemical processing 
today. These units are equipped with agitation, are 
usually jacketed, and are supplemented by a complete 
line of glassed steel pipe, fittings, and valves. Custom- 
built vessels as large as 8300 gallons, for severe chem- 
ical service, have been constructed. Glassed steel 
columns and evaporators solve many serious corrosion 
problems. 

Whenever you have an equipment problem requir- 
ing corrosion resistance, durability, and versatility, as 
well as the economy which these features provide, look 
to Pfaudler glassed steel for the solution. 

Write for Bulletin 894-C1, our new general catalog. 


PFAU a L E R THE PFAUDLER CO., ROCHESTER 3, N. Y. 


Engineers and fabricators of corrosion resistant process equipment since 1884 


Factories at: Rochester, N. Y.; Elyria, Ohio; Leven, Fife, Scotland; Schwetzingen-Baden, Germany 








